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CONDITIONS THE NERVOUS SYSTEM. 
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ARTICLES AND CLINICAL CASES 


CHAPTER I.—INTRODUCTION. 


Mr. AND GENTLEMEN,—An apology owing 
for the somewhat vague title have given subject, 
and this can best offered the shape short explanation. 
There has never been mind any idea embracing 
within these lectures the discussion all the numerous and 
interesting questions concerning acute infective toxic con- 
ditions the nervous system. the contrary, has been 
desire confine myself comparatively small group 
diseases and few important points which arise 
connection with them. 

The leading characteristic the group have chosen 
expressed two words—acute more precise, 
wish deal with the class case which rapidly 
developed motor paralysis, involving the whole, nearly 
the whole,.of the voluntary musculature, the important and 
conspicuous feature. included this category case 
must acute, requiring only few hours few days for 
its development, and must present good grounds for the 
belief that infective toxic origin, certainty this 
regard being often impossible the incomplete state our 
bacteriological knowledge. search for cases answering 
this description shall find them classified under the 
following titles 

(1) Acute anterior poliomyelitis. 

(2) Landry’s paralysis. 

(3) Acute toxic polyneuritis. 

(4) Acute ascending diffuse disseminated myelitis. 

Some these titles have synonymous alternatives, and 
some, shall see later, are open objection, but they 
are familiar terms, conveying some meaning most us, 
and will suffice for the purpose rough classification. 

you will agree that the differential diagnosis 
between these four conditions may any particular patient 
form one the most difficult bedside problems, and that 
the questions their exact pathological basis, their 
pathogenesis, their relation one another and other 
morbid conditions, their specificity non-specificity are 
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all worthy detailed debate, even they are not all ripe 
for successful settlement. need hardly remind you that 
some authorities regard Landry’s paralysis merely 
extensive polyneuritis, and others believe the same disease 
closely allied acute anterior poliomyelitis. The only 
excuse can offer for attempting this task that have had 
the opportunity observing clinically and examining 
anatomically considerable number cases which fall 
within this category. 

The opportunities for clinical observation and access 
notes, owe, many instances, the generosity 
colleagues the staffs the National Hospital for the 
Paralysed and Epileptic and the Royal Free Hospital, 
whom desire acknowledge gratitude. For ready 
help and advice the preparation specimens deeply 
indebted Dr. Gordon Holmes and Dr. Grainger 
Stewart, the former hospital. Dr. Helen Chambers and 
Dr. Evelyn Woodward have also spared trouble pro- 
viding with material from the Pathological Laboratory 
the Royal Free Hospital for special investigation. 

accordance with instructions and with prece- 
dent that the work which these lectures are based has been 
largely pathological, and morbid anatomy must therefore 
take prominent part what about put before you. 
the same time combination morbid anatomy with 
clinical observation necessary form true pathological 
conception, and shall not hesitate invoke the aid 
clinical data when they appear helpful elucidating 
the problems which confronted. 

For the better understanding what follow and 
for the purpose avoiding the unnecessary repetition 
elaborate descriptions, shall lay before you briefly pos- 
sible the results laboratory investigations the reaction 
the various elements the nervous system toxic agents. 
doing this shall confine myself almost entirely the 
motor structures account their special relation the 
questions issue, but shall include, for the same reason, 
voluntary muscle, which inseparably and importantly con- 
nected with those structures. 
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1.—Motor Cells. 


The large Betz cells the motor cortex, the anterior 
horn cells the spinal cord, the cells various motor 
cranial nerves, such the hypoglossal and the facial, 
well those the nucleus ambiguus, belong the same 
class, and have been specially studied 
many observers reference their modes reaction 
toxins. The method Nissl has been the one almost 
uniformly employed for their examination, and the results 
obtained this method have practically become the 
standards cell change. 

There are important points remembered con- 
nection with the alterations cellular structure. the 
first place cell changes which are produced toxins cannot 
certainly distinguished from those which are the result 
other influences. The term axonal reaction” applied 
those changes which take place the cell body soon after 
its axis cylinder process has been divided torn subjected 
some destructive degenerative influence, and indicates 
cellular condition which closely resembles that produced 
toxic agents. estimatiug cell changes, therefore, 
toxic conditions, has always carefully considered how 
far they are dependent the direct action the toxin 
the cells themselves, and how far they are representative 
due the destructive degenerative 
influence the toxin their axis cylinder processes. 
must, however, conceded that very marked and even fatal 
cell changes can produced toxins independent 
axonal reaction. any rate, ceil change advanced 
type may evident before any pathological process the 
axis cylinder its myelin sheath can histologically 
demonstrated. conspicuous example this seen 
acute diphtheritic when the patient has died from 
cardiac failure during the early stage the disease. Bolton 
[17] has recorded this condition acute degenerative changes 
the cells the nucleus ambiguus associated with 
demonstrable alteration the vagus nerve. 

the second place the changes produced the micro- 
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scopical appearance nerve cells under the influence 
high temperatures and artificial have been ex- 
tensively studied Sarbo Mott [84], Ballet and 
Goldscheider and Flatau [47], Marinesco [77]. The 
cell appearances, under these two conditions, are not 
widely dissimilar certain stages, and sometimes not unlike 
those produced toxic agents. The frequent association 
with pyrexia necessitates, therefore, critical con- 
sideration the relative potency attached each 
those two factors the causation structural 
the nerve-cell. 

Finally stated Pick [100], van Gehuchten [130], 
Gordon Holmes [57], and others, that unusual cellular 
activity also associated with modifications the histo- 
logical cell picture which resemble some those 
about describe toxic conditions. 

After this preliminary warning, may once proceed 
the details cell structure seen the normal and the 
toxic state. 

Viewed the light the method, which depends 
for its usefulness upon the affinity displayed certain parts 
the cell for the basic aniline dyes, the large multipolar 
motor cells the central nervous system may regarded, 
arbitrarily, composed two substances. The one sub- 
stance stained the basic dye, basophile and may 
called chromatic; found the nucleolus, the nuclear 
membrane, and certain masses which lie within the proto- 
plasm the cell body and its dendrites, and have 
been variously termed bodies, chromatin granules, 
tigroid. 

The other substance unstained the method, 
account its non-basophile acidophile properties, and 
may called achromatic. Examined the methods 
Held, Ramon Cajal, and others, this achromatic substance 
found throughout the cell body and axis cylinder process 
the form fine reticulated granular network, the 
meshes which lie the chromatin granules. substance 
somewhat similar reaction also found the more 
central parts the nuclear body, and the very centre 
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the nucleolus. This achromatic material probably the 
essential part the cell protoplasm. complete the 
picture normal cell this class stained the Nissl 
method, has only remembered that its shape 
polygonal, with concave borders between the bases the 
processes, that the nucleus round, generally central 
position with centrally-placed nucleolus, and that the 
chromatin the cell body are variable size and 
shape but are usually arranged along pericentric lines 
roughly parallel with the cell borders. Lastly, must not 
forgotten that mass greenish yellow pigment 
normally present many cells certainly after twenty years 
age. 


Toxic Cell Changes. 


Under this heading have deal with variety 
appearances, and difficult say for certain what way 
they are related one another. marked line 
tion can drawn between them, since not uncommon 
find several degrees change group cells, all 
which have been exposed the same conditions. will 
best mention briefly certain types which are usually 
met with. 

Early The cell has hardly altered shape, 
but the concave borders have become straight slightly 
convex the nucleus central and perhaps little swollen 
the chromatin granules the cell body are breaking into 
finer particles either patches, more commonly around 
the nucleus (perinuclear chromatolysis) near the periphery 
(peripheral chromatolysis). 

(2) The cell swollen moderately, the nucleus central 
and rather enlarged. The whole cell body stained some- 
what deeply, probably owing the fact that the chromatin 
bodies have broken into fine particles, and that the achro- 
matic substance has become more basophile. The contrast 
between the chromatic and achromatic parts consequently 
much less marked, and the staining the achromatic sub- 
stance renders the cell processes more distinct and more 
easily traced away from the cell. 
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Moderate type.—This type may probably secondary 
either the early types. The cell round and swollen; 
the nucleus displaced from the centre, often 
spherical, more oval reniform shape, and contains 
excentric nucleolus. There are longer any chromatin 
granules the cell body, only few remnants may 
seen the periphery, the basis the dendrites or, 
other cases, close the nucleus (complete almost com- 
plete chromatolysis). The cell protoplasm takes pale 
homogeneous faintly granular stain, which, the process 
continues, becomes less and this stage 
practically certain that recovery may take place under 
favourable conditions. 

Advanced types.—(1) The cell globular shape, with 
few distinct processes the nucleus, with wrinkled 
distorted membrane, has appeared the surface and 
the point being extruded actually outside the cell; 
the cell body presents pale homogeneous and sometimes 
rather vitreous appearance, with trace chromatin 
granules. 

(2) More rarely the cell has retained something its 
original shape with irregular outline, but the whole 
cytoplasm, together with the nucleus, uniform lustre- 
less colour, the nucleolus alone standing out account 
its somewhat deeper hue. 

The first these two advanced types must regarded 
fatal soon the nucleus and cell body are parted. 
The second probably represents fatal coagulative change, 
which, many respects, resembles that produced ex- 
posing cells high temperatures. 

association with the moderate and advanced types 
alteration not any means unusual find vacuoles 
the cell protoplasm, and more rarely fissures have also been 
described. 

Cell conditions such have briefly put before you have 
been recorded experimental intoxication 

(1) With arsenic Nissl, Schaffer, Marinesco, 
this case the chromatolysis has usually begun peripherally. 

(2) With lead Nissl, Lugaro, Schaffer, 
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(3) With alcohol Vas, Berkley, Nissl, Marinesco, 
Some these observers have described perinuclear and 
others peripheral chromatolysis. 

(4) bacillus botulinus (ptomaine) poisoning Mott, 
Marinesco, Kempner, and Pollak; swelling and chroma- 
tolysis, both peripheral and perinuclear, have been described. 

(5) tetanus Beck, Marinesco, Goldscheider and 
Flatau, Swelling and chromatolysis with vacuole and 
fissure formation, hypertrophy the nucleolus, 

(6) rabies Nagy, Marinesco, 

Similarly human pathology analogous conditions have 
been found alcoholic, diphtheritic and other forms 
poisoning. Poynton and Gordon Holmes [101] have 
described widespread changes the same character 
rheumatic chorea. 

From these ,facts concerning acute toxic cell change 
can deduct important points. the first place the 
histological appearances are not absolutely distinct from 
those produced other influences. the second place 
poison can said evoke anatomical cell change which 
different from that evoked other poisons. other 
words, there specificity the microscopical evidence 
toxic influences. 

Marinesco thought possible distinguish axonal re- 
action central chromatolysis, and primary cell change 
peripheral chromatolysis. This can certainly not 
accepted, although peripheral chromatolysis probably indi- 
cates primary affection. van Gehuchten believes that 
central chromatolysis points rapid and severe affection, 
while peripheral change found when the action the 
noxious agent less more chronic. have only 
add that experience acute toxic cell changes leads 
regard that form chromatolysis which begins 
around the nucleus the most common. 

The other methods cell staining not add much 
our knowledge, and may dismissed few words. 

The Golgi method eminently unsuitable for demon- 
strating the finer changes, although reveals the tortuosity 
the processes degenerative conditions. 
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The methods Ramon Cajal, Donaggio and others 
for the purpose bringing out the neuro-fibrils has been 
successful the hands their inventors and Marinesco 
Gentés and Bellot [44], &c., showing that these 
fibrils undergo marked changes toxic and other conditions, 
but the concensus opinion the present time favours the 
view that they are only present when the Nissl changes can 
also demonstrated, and are way more specific. 

the multipolar cells the central nervous system are 
subjected the Marchi method its modifications, with the 
object staining the contained fat, particles the latter 
may present toxic conditions, but care has 
always taken that the normal pigment the cell, 
which also stains black deep brown with acid, 
not mistaken for fat. The distinction can generally made 
the fact that the pigment granules are finer than the fat 
drops, and are collected into one sometimes two masses 
one two poles the cell, whereas the fat drops are more 
evenly distributed throughout the cytoplasm. 


The Marchi method (or the Busch” modification) 
that most commonly employed for the purpose demon- 
strating early changes the nerve fibre and its myelin 
sheath. acute toxic states believe that there are two 
different conditions met with. 

(1) The myelin sheath undergoes change which 
practically indistinguishable from the Wallerian degeneration 
nerve fibre separated from its nutritional centre. For 
example, may cite the case man dying acute 
pneumonia, who the time was taken ill was un- 
doubtedly suffering from the very earliest stage alcoholic 
neuritis. His legs had given way once twice, and had 
tender calves and diminished tendon reflexes, but there was 
marked paresis and muscular atrophy. the peri- 
pheral parts his anterior crural and external popliteal 
nerves found early Marchi degeneration. Most fibres were 
normal, showed faint brown tint generally more 
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marked near node, and others had become more deeply 
stainable from node node their entire breadth. This 
condition was not secondary cell change, since the ganglion 
cells were nearly all normal. or, changed, only very slightly 
so, but must regarded degenerative the 
part the myelin sheath true toxic change the axis 
cylinder. more advanced stages the same process the 
altered breaks into large rounded masses which are 
taken various wandering cells and ultimately absorbed. 
This represents the Wallerian fatty degeneration toxic 
origin, and may seen the central nervous system 
well the nerves, although more common 
the latter. believe that when this occurs there always 
some interference with the function the fibre, although 
not deny that fuaction may regained before the myelin 
sheath completely restored its normal condition. 

(2) Another result acute toxic states the appearance 
the central nervous system the peripheral nerves 
more less numerous fine rounded drops fat material 
which any rate stained the Marchi method. These 
are common the white matter the lateral and anterior 
columns, the columns, especially the column 
Goll, and are more frequently seen the posterior than 
the anterior examined under higher power 
either transverse longitudinal sections, they are seen 
lie mostly within the myelin sheaths, but are seldom large 
enough fill more than half the transverse diameter 
any particular fibre. They appear singly short rows 
two, three, four together, and vary little their depth 
staining. 

When these are present the white columns usual 
find still finer fatty particles scattered the grey matter 
the anterior horns, and occasionally that the cerebral 
cortex. 

This condition have often observed toxic states all 
kinds, and good example afforded the case woman 
who died after three weeks puerperal culmin- 
ating general peritonitis. The necropsy was made six 
hours after death, and the brain and cord hardened the 
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usual formalin method. The above-described fatty change 
was found throughout the white matter the brain and 
spinal cord, and longitudinal section the spinal cord 
there happens fibre undergoing true Wallerian de- 
generation well, way contrast. Only very few 
the latter type were seen, and they may regarded more 
less accidental. similar appearance afforded 
section intramuscular nerve bundle from case 
general septic absorption produced extensive burns, the 
patient dying from hemorrhage from duodenal ulcer. 
this case the necropsy was made thirty-six hours after death, 
and have little doubt that this particular form fatty 
change nervous tissue may increased lengthening 
the interval between death and the fixation tissues. 
Whether this not quite convinced that the 
appearance have alluded indicates ante-mortem 
change, any rate promoted chemical processes 
occurring during life. aware that Barbacci and Cam- 
pacci [6] have described somewhat similar appearances 
post-mortem changes. the condition due cadaveric 
process must certainly favoured the pre-existent 
toxic conditions, non-toxic cases one does not find 
the same appearance within few hours death. 

The view have adopted concerning this production 
droplets, which stain with osmic acid, that fatty 
degeneration the myelin some ways, perhaps, analagous 
the fatty change found other organs toxic conditions, 
and means necessarily evidence loss function 
the part the nerve fibres—the sheaths which are 
affected. the other hand, cannot denied that the 
process, allowed progress, may lead secondary modi- 
fication function the part the fibres. 

Some stress should laid this point, think, because 
sufficiently distinct line has not always been drawn between 
these two different forms fatty change. Their differentia- 
tion rendered easier and clearer the examination 
longitudinal than transverse sections the spinal cord 
nerves. 

With regard the axis cylinders themselves well 
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recognised that under toxic influences they may appear 
swollen and more deeply and diffusely various 
reagents, noticeably ordinary logwood 
van Gieson preparations. irregular vacuolation 
the axis cylinder similar the vacuolation the ganglion 
cell protoplasm has also been described. 

The question the nerve fibres may dismissed now 
with reference only the fact that the peripheral nerves 
the neurilemma cells and their nuclei are said undergo fatty 
and other changes acute toxic conditions, even before the 
myelin sheaths present fatty reaction. 


4.—Acute Toxic Changes Muscle. 


There has been much investigation into, and much 
written about, the various forms degeneration which 
take place muscle acute infective and toxic conditions, 
but are concerned here only with the early histological 
alterations. These may regarded two varieties, 
either which may present alone combined with the 
other striated muscles. 

The first condition which can recognised when 
sections muscle are stained the ordinary logwood 
van Gieson methods. has been termed diffuse hyperplasia 
and characterised the fact that the muscle fibre swells, 
that its transverse diameter increased and its longi- 
tudinal outline often rendered sinuous. transverse sec- 
tion appears more rounded and less polygonal shape, 
and when seen longitudinal sections has generally lost 
much its distinct transverse and longitudinal striation. 
tends take somewhat different, generally more yellow, 
colour eosin preparations and present appearance 
which best described slightly vitreous. These altera- 
tions the sarcoplasm are often associated, even very 
early stages, with swelling and proliferation the sarco- 
lemma nuclei and with the presence increased granu- 
larity the plasma. According Durante [41] this condition 
capable ready restoration may progress into more 
degenerative processes. The hyperplasia regarded this 
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author evidence increased activity and reaction 

the influence toxic other forms irritation. 
The second type change one which microscopically 

evident only when methods for detecting fat are used the 


preparation the tissue sections. Fatty change” 
probably the most suitable name apply it, because 
has been shown both Rindfleisch and Dudgeon 
that not due increase fatty content the 
muscles, but chemical change which fat, previously 
present saponic form, becomes demonstrable the 
osmic acid, Scharlach red, Sudan III. methods. The 
fatty change first apparent around the nuclei the fibre, 
but soon rendered conspicuous the appearance fine 
droplets which are arranged rows between the fibrils, 
producing, first, intensification the normal striation. 
the droplets increase size, the transverse striation 
the fibre tends become less easily perceived, but other 
respects the fibre may retain its normal features. 
probable that this fatty change is, like the hyperplasia, quite 
remediable under favourable conditions. have said 
before, the fatty and hyperplasic changes may associated 
one fibre, and, following the rule all toxic changes, 
usual find many normal fibres lying among those which 
are affected one other both morbid processes. 

The change have now described not very uncommon 
great variety toxic states, but due Dudgeon 
that are cognisant with its extremely early presence 
the diaphragm and heart cases experimental diphther- 
itic toxemia. Mott has told his Croonian lectures 
that fatty change the heart and striated muscles 
striking feature animals poisoned the Bacillus botu- 
linus, and found the same condition fatal case 
ptomaine poisoning which was under care the Royal 
Free Hospital last summer. 

still more important note that this fatty change 


muscle can be, and is, frequently present without altera- 
tions the nerve fibres, shown Bolton and Dudgeon. 
have been able confirm the same principle the case 
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the dorsal spine with resulting compression paraplegia. 
the course examining him between the time his acci- 
dent and his death, was surprised find some slight 
paresis the extensors his wrist and his supinator 
longus muscle, which course could not explained 
the spinal lesion. ascertaining that was potman, 
and that the habit taking the first liquid refresh- 
ment from the bar taps, attributed the muscular weakness 
early lead poisoning. After death found intense fatty 
change the supinator longus, whereas there was none 
the flexor brevis pollicis. The musculo-spiral nerve was 
free from any change, with the exception few scattered 
drops altered myelin. the same case interesting 
note that the heart was normal, while the 
showed fatty change in_at least per cent. its fibres. 

have observed similar, but not marked, dispropor- 
tion between nerve degeneration and muscle fatty change 
early case alcoholic neuritis. may assume with 
tolerable degree certainty that toxic conditions muscles 
may undergo fatty change primary kind, although the 
same change observed secondary result cases 
peripheral nerve degeneration. 

propose leave for later consideration the very impor- 
tant question vascular change toxic and infective con- 
ditions the nervous system, question which fraught 
with all the difficulties surrounding the meaning the 
simple word this moment will only 
refer one small point. 

Under normal conditions, the adventitial perivascular 
sheaths vessels ramifying the substance the brain 
cord may contain droplets fat granules pigment. 
all sorts toxic conditions this fat may largely increased 
amount, that the vessel walls stain deep black 
Marchi preparations, and the fine capillaries can seen 
places outlined minute black fatty particles. 
must hasten add that not referring cases which 
there general breakdown the myelin sheaths, and 
which the fat produced carried various wandering 
cells into the perivascular lymphatics, and thence absorbed 


4 
4 
4 
3 


INFECTIVE TOXIC CONDITIONS NERVOUS SYSTEM 


into the blood stream. The appearance which refer 
present cases which there general myelin degene- 
ration, and probably explained one two ways: (1) 
The fat may the result chemical changes the ele- 
ments the vessel wails produced toxins the blood, 
(2) abstracted from the nervous substance immedi- 
ately surrounding the vessels. necessary note that 
this fatty vessel change more frequent, and more marked 
the cerebral cortex than the spinal cord, and sub- 
acute rather than very acute conditions 

This concludes what have got say concerning general 
evidences toxic change the nervous system. 
descriptions have been purposely brief, and have certainly 
not done credit the enormous amount work which has 
been carried out various observers connection with 
many important points, but they may suffice for the purpose 
view. 


5.—Changes Found Cases Toremia not Associated 
with Marked Nervous Phenomena. 


Some time ago appeared necessary for the proper 
consideration the pathology the acute toxic and infective 
conditions the nervous system that should satisfy myself 
the changes present cases fatal which 
are not commonly classified nervous. is, course, 
impossible draw distinct line between nervous and non- 
nervous toxic states that the symptoms most acute 
toxic states are largely referred disorders function 
the part the nervous system, but some importance 
know how far these clinical disorders function are 
represented anatomically variations structure demon- 
strable under the microscope. the increased exhaustibility 
the patient voluntary movements, the result changes 
the upper lower motor neurones changes the 
muscles? Are the disturbed actions the more vital organs 
circulation and respiration referable changes central 
origin changes the organs themselves? These and 
other questions, too numerous specify, naturally occur 
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one. For purpose, however, entirely different 
question the most momentous. How far are the paralytic 
symptoms cases acute toxic paralysis explained 
the morbid changes found after death how far are 
these morbid changes common other toxic states which 
paralysis not part the symptomatology 

great deal more work than have carried out neces- 
sary for the purpose answering these questions and 
efforts this direction have not done much more than 
stimulate desire for further knowledge. 

With the object specified view, number cases 
general were examined the following manner. 
The motor cortex the Nissl, van Gieson and Busch 
methods. Parts the pons, medulla and spinal cord the 
same methods. Portions the heart, diaphragm and vastus 
internus muscles together with their intramuscular nerve 
fibres the van Gieson, Busch and Scharlach red methods. 

The cases included amongst others— 

(1) case ptomaine poisoning fatal thirty-three 
hours with temperature rising from 99°6° 107° just 
before death. 

(2) case puerperal septicemia, culminating 
general peritonitis, three weeks duration with irregular 
temperature the septic type. 

(3) case erysipelas the face complicated 
myocardial degeneration granular kidney which the 
erysipelas was present for week with temperature varying 
between 100° and 

(4) case extensive surface burns with 
and fatal hemorrhage duodenal ulcer. Temperature 
during one week. 

(5) Two cases acute infective enteritis, one fatal 
two three days and the improving temporarily with 
fatal relapse the end seventeen days. 

(6) Two cases acute periostitis with general 
one fatal the end days with temperature 
varying between 99° ard the other fatal three days 

(7) case acute tuberculosis dying after 
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short illness which the symptoms were only prominent 
during the last nineteen days. 

(8) case acute lymphatic leukemia probably 
three months’ duration but with very acute termination. 
Temperature during the last four days 102°—104°. 

(9) case measles, the patient dying from broncho- 
pneumonia week. Temperature 101°—104°, rising 
107° just before death. 

(10) case diphtheria, death resulting from broncho- 
pneumonia after three days’ illness. Temperature 100° 
—102.° 

(11) case acute diabetes man aged years. 
Symptoms persisted for three weeks, and the patient died 
comatose. Post mortem, were found large white kidneys and 
ulceration the colon. 

addition, have examined the same lines two cases 
pneumonia with unsuspected meningitis and several other 
cases meningitis due various organisms. few these 
cases deserve little attention before proceed summarise 
the general features this research. 

The intense fatty change the heart and diaphragm 
and less marked change the vastus internus the acute 
ptomaine poisoning case have already referred to, and 
have only add that the Betz cells the motor cortex 
showed what have described the second early type 
change, namely, slight general swelling the cell with 
somewhat diffuse staining the chromatic and achromatic 
substance. The cells the medulla and cord showed 
change, but the myelin the latter presented diffuse fatty 
change the non-Wallerian type. 

the case erysipelas the nervous tissue showed 
changes. The cortical vessels were fatty, and not only the 
heart, but the diaphragm and vastus internus were full 
fine fatty particles, whether the result the erysipelas 
associated with the myocardial degeneration and granular 
kidneys not quite clear. 

both cases staphylococcic pyemia there were early 
changes the Betz cells, but not alteration the bulbar 
spinal cells; slight diffuse, fatty degeneration the myelin 
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and the cortical vessels, but evidence disease the 
muscles except one case where the heart and diaphragm 
showed fatty change the neighbourhood purulent 
pericarditis. 

worthy note that neither two cases 
acute lobar pneumonia was meningitis suspected during life, 
although was apparent the naked eye all over the cord 
and brain the one, and very evident, microscopical 
examination, the other. These cases meningitis were 
the only instances which definite changes were found the 
cells the cord and medulla. one case pneumonia 
there were slight fatty changes the vastus internus associ- 
ated with normal heart and diaphragm. the other 
hand, extensive fatty degeneration the diaphragm was 
present the case measles and broncho-pneumonia, and 
the case acute pulmonary tuberculosis, although the 
heart and vastus internus were free from fat both 
instances. 

one acute case infective enteritis the cells the 
cortex were very little changed, although the cell bodies 
appeared small proportion the size the nuclei; 
the other case longer duration the nuclei were swollen 
and the cytoplasm showed some chromatolysis. neither 
were there fatty changes the central nervous system 
muscles. 

not right attach much importance such 
limited number cases, but may noted that eight 
out thirteen cases very early changes were observed the 
Betz cells the cortex, although changes were found 
the cells the medulla This seems point toa 
greater susceptibility the part the more highly de- 
veloped cells toxic influenges and accordance with 
the clinical picture easily exhausted voluntary effort fre- 
quently seen states. The absence changes 
the nuclei the medulla makes one wonder whether are 
not inclined attribute disturbances respiration and 
circulation too often bulbar intoxication, and whether 
not some higher and cardiac centre which 


sometimes blame. 
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While the one hand diffuse fatty myelin change was 
common the series, that form degeneration which 
resembles the Wallerian variety was alone seen, and that 
very scantily, the case septicemia three weeks 
duration. The importance this result lies the warn- 
ing provides that should not too ready regard 
this diffuse type myelin change explanatory marked 
functional disturbance the form paralysis loss 
sensation. 

With regard muscular fatty change this investigation 
serves show that the diaphragm even more liable 
undergo this form degeneration than the heart and that 
both are much more commonly affected than the vastus in- 
ternus, was taken example ordinary skeletal 
muscle. 

must draw your attention the fact that single 
instance was there any evidence perivascular cellular 
infiltration neuroglial proliferation. Indeed, the only 
vascular phenomenon beyond engorgement vessels, which 
was certainly marked many cases, was the occurrence 
increased amounts fat the vessel walls 
especially those the cortex cerebri. 


CHAPTER WHICH BACTERIA THEIR 
TOXINS MAY REACH THE CENTRAL NERVOUS SYSTEM, 
AND THEIR MEANS DISSEMINATION WITHIN IT. 


When come enquire into the pathogenesis the 
acute toxic paralyses, will necessary take into con- 
sideration the paths which the central nervous system can 
brought within the sphere action bacteria and their 
toxins, and further recognise, far can, along what 
lines the noxious influences can spread within the system. 
Excluding direct invasion from neighbouring diseased tissues, 
there are obviously two definite channels about which 
advisable say few words. These are (1) the blood, and 
(2) the lymph. 

the Blood. 


(1) The blood supply the central nervous system 
arranged, one would expect, that the richest vasculari- 
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sation associated with the presence the most active 
elements ganglion whereas the more passive con- 
ducting paths are with somewhat poorer share. 
the spinal cord the artery the anterior spinal, 
which supplies the part the cellular grey matter, 
and which larger the cervical and lumbar 
enlargement where the cells are numerous, than the dorsal 
region where they are few number. The smaller 
pial vessels supply the white columns, but not provide 
such rich capillary network found the grey matter. 
These arteries derive their supply from the anterior and 
posterior spinal arteries, with reinforcement from each 
the spinal root vessels. great length the segments 
the middle third thé dorsal region and the lack large 
reinforcing root arteries, probably renders that particular 
portion the cord less vascular than any other, and 
here that true vascular thrombosis most often met with. 
appears from the injection researches Kadyi [62] that 
there definite anastomosis between the area supplied 
the anterior spinal artery and that supplied the pial 
vessels, and that there zone the neighbouring borders 
the white and grey matter which partly vascularised 
the one and partly the others. would seem, therefore, 
that the grey matter the cord, with its rich capillary net- 
work, and especially that the cervical and lumbosacral 
enlargements, more lavishly exposed circulating toxins 
than the white matter. 

The occurrence emboli the cord human patho- 
logy rare event, owing the somewhat tortuous route 
and small calibre the arteries; but Leyden [67] two 
cases ulcerative endocarditis found purulent foci scattered 
indiscriminately through the white and grey matter the 
cord. Cassirer found metastatic abscesses more fre- 
quently the grey than the white substance. 
mentally, embolic softening both grey and white matter 
has been produced injecting fine particles into the lumbar 
arteries Lamy [63] and Rothmann Singer [121] 
injecting the vertebral artery, produced infarcts the pos- 
terior columns and horn the corresponding side the 
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cervical cord. explanation offered for the more frequent 
presence air emboli the white than the grey matter 
cases caisson-paralysis follows the general rule that the 
parts more poorly supplied with blood are more prone 
produce gaseous emboli during decompression than those 
which are richly vascularised. shall have make further 
reference experimental embolism the cord, especially 
relation Hoche’s work when discussing the nature acute 
poliomyelitis. 

With regard the brain, the same generous blood supply 
provided means rich capillary network for the 
grey matter, both the cortex and the basal ganglia, the 
white matter the other hand, being comparatively poorly 
off. 

the brain stem, the sharp line between white and grey 
matter not nearly distinct the case the 
cerebral hemispheres spinal cord, fact which can 
ascertained from glance any Weigert-Pal section the 
medulla pons, but, nevertheless, the parts with most cells 
are generally best provided with vessels. 

Embolism the cerebral arteries sufficiently common 
require comment here. 

Two facts stand out clearly from this short review the 
general principles blood circulation the central nervous 
system. 

(1) Toxins solution the general circulation will 
brought into closer relationship with the grey than with the 
white matter. 

(2) Solid particles, capable forming emboli, are almost 
invariably carried into the larger cerebral arteries, and very 
rarely into the cord. When embolic infarcts occur the 
cord, they are found both white and grey matter, perhaps 
with little preference for the latter, owing the larger 
calibre the anterior spinal artery. 

Some reference must made results which have been 
obtained investigators from injecting various bacteria 
intravenously subcutaneously. 

Roger [109] injected rabbits intravenously with strepto- 
cocci, producing temporary malaise followed two 
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three weeks good hea!th, the end which time general 
weakness and emaciatio. gradually supervened with fatal 
result. The nervous system only revealed 
some swelling and the anterior horn 
cells with atrophy 

Very similar results obtained Gilbert and Lion 
[45] from intravenous rabbits with the bacillus 
coli, and Vincent [131], used the typhoid bacillus and 
who found addition degeneration the anterior horn 
cells some proliferation the neuroglia, but 
changes. 

Thoinot and Masselin [126] experimented with the coli 
bacillus and staphylococcus pyogenes aureus, and they, too, 
produced slowly progressive atrophic paresis sometimes, 
but not always, ending fatally. Their pathological findings 
did not differ materially from those the previous observers. 

one these researches does seem proved that 
any specific nervous lesion was produced; the contrary 
both the clinical and anatomical picture was suggestive 
general interference with nutrition due the poisons ad- 
ministered. Ballet [4] claimed have produced changes 
analogous those acute poliomyelitis rabbit which, 
twenty days after the injection staphylococcus culture, 
developed paralysis the hind limbs, extending later the 
fore limbs. The animal died eleven days after the onset 
paralysis. The lesion found was probably septic embolic 
softening the lumbar cord involving both white and gray 
matter its anterior aspect from which the higher parts 
the cord were secondarily infected. 

Bourges [18] inoculated rabbits subcutaneously and in- 
travenously with erysipelas organisms, and these animals 
developed paraplegia, sphincter paralysis and muscular 
atrophy. They died the course ten days, and vessel 
changes, cellular exudations, especially into the gray matter, 
and degeneration ganglion cells were found micro- 
scopically. 

Wickman [135] 1904 made use streptococcal culture 
which had been passed through the nervous system many 
rabbits with the object producing special the 
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part the organism for neural tissue. addition 
attempt was made locate the cocci, after intravenous 
injection, the nervous tissues artificially produced 
fatigue and lowering the temperature the lumbar 
spinal region. was unsuccessful producing single 
case true paralysis, although general loss functional 
activity the part the muscles and considerable loss 
tissue and weight was sometimes brought about. 
scopically failed find any evidence inflammatory 
cord lesion. 

The whole these researches illustrate the difficulty 
which encountered producing experimentally in- 
fective condition the central nervous system through the 
general circulation, experience which not without 
parallel clinical medicine when consider how com- 
paratively rarely ordinary pyogenic organisms are the cause 
disease within the brain and particularly within the cord 
unless result direct infection from neighbouring 
tissues. 


2.—By the Lymphatics. 


There certain amount which known and great 
deal which speculative about the lymphatic supply the 

(a) lymphatic sac the inner surface the dura 
mater which communicates with dense network lym- 
phatics the outer aspect the same membrane. 

(b) The cerebrospinal fluid may regarded lymph 
for the moment, and this circulates within cavity which 
partly composed the ventricles the brain and the central 
canal the cord, and partly the subarachnoid space. 
any rate the fluid contained these various parts can pass 
freely from one the other. Absorption cerebrospinal 
fluid can probably take place through the dura mater, 
especially along the tracts the cranial and spinal nerves, 
into the general circulation. 

(c) system intrapial lymphatics between the layers 
the pia mater. 

(d) Between the pia and the nerve substance proper there 
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has been described lymph space, the epicerebral epi- 
spinal space His, the connections which are not 
generally known. 

The most important lymphatics are those which 
accompany the vessels throughout their course within the 
substance the brain and cord. Even here there appears 
considerable divergence opinion the exact 
localization the lymph paths. According Virchow, 
Robin and His, each arteriole the central nervous system 
surrounded sheath which lined its internal 
surface endothelial cells. The cavity thus formed between 
the vessel wall (media) and the sheath contains normally 
few migratory cells, and broken number fine 
fibrils obliquely across it. Under healthy conditions 
sections fixed ordinary methods difficult im- 
possible detect this lymphatic channel, but under certain 
pathological conditions becomes crowded with cells, and 
then more easily demonstrable. the outer side 
this lymph space the enveloping fold the pia mater 
represented more less delicate connective tissue. 
important question now arises. the lymph channel 
have just described the only one accompanying the vessel 
there true perivascular lymph space external the 
connective tissue sheath and separating the latter from the 
nerve substance. According some observers this so-called 
perivasular space only artefact caused shrinkage 
tissues, and seems certain that not lined endo- 
thelial cells. the other hand perivascular lymph 
space” term which has been applied this channel 
many authors that has earned some extent right 
way.” own observations lead believe the 
channel described Virchow, Robin, &c., and think 
possible trace down vessels capillary size only with 
thinner and less definite walls. the contrary find little 
support the theory another and truly perivascular 
lymph channel, although must assume that there free 
lymphatic interchange be: ween the vascular lymph channel 
and the surrounding the adventitial sheath. 


(f) The existence intercommunicating lymphatic 
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spaces within the meshes the neuroglia accepted, 
although there not any definite proof that these are lined 
endothelial cells. also held some authors and 
contradicted others that the nerve-cells lie spaces 
which are deserving the name lymph 
spaces.” 

Binswanger [16] has described the cortex cerebri 
network extremely fine capillary lymphatics which 
the lumen small that blood cell can traverse it. 
How this system connected with others not apparent. 

Thus far have only considered the intramedullary 
lymphatics and cerebrospinal fluid. Their connection with 
one another and with other lymphatics, and more especially 
with those the peripheral nerves has next examined. 
Our knowledge this point derived largely from observa- 
tions human and experimental pathology. 

D’Abundo [35] injected china ink into the posterior 
columns dogs and found that the granules tended 
spread the cord and towards the central grey matter. 
They did not traverse the posterior horns into the ventro- 
lateral columns nor did they find exit into the posterior 
roots. After injection into the central grey matter the ink 
granules spread more generally into the anterior, lateral and 
posterior columns, but again chiefly upward direction. 
There was either case general tendency the part 
the deposit find its way into the perivascular sheaths. 

Guillain more less confirmed the results obtained 
D’Abundo from experiments conducted similar lines. 
came the conclusion that there were perivascular 
lymph sheaths and lymph spaces the tissue, that the 
circulation was ascending, that the spaces the posterior 
columns were independent those the antero-lateral, 
and finally, that the central canal takes the functions 
lymph channel. later paper with Marie [73], 
maintains that the lymphatics the posterior meninges 
are more less independent those the other surfaces. 

Sicard [119], the contrary, did not find that granules 
injected into the posterior columns were confined that 
region, but tended spread all the columns and reach 
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the perivascular sheaths the subpial and subependymal 
vessels. The same author found spread the ink when 
injected into the nerve roots when injected into the cerebro- 
spinal fluid was quickly disseminated throughout that 
liquid, and gained ultimately the lymphatics the body. 

More important are the investigations which have been 
made the mode infecting the lymphatics the spinal 
cord through the lymph channels the spinal nerves. 

Marinesco [79] examined the nerves and spinal cord 
case gangrene the leg, and found evidence ascend- 
ing inflammation along the nerve lymphatics the cord, 
which was the seat perivascular infiltration and degener- 
ated ganglion cells. 

David Orr [94] has also investigated case which 
there appeared toxic infection the cord along the 
neural lymphatics the cervical region. 

Homen and Laitinen [59], paper published 1899, 
described the results investigation they had conducted 
rabbits connection with this question. They injected 
streptococci their toxins into the sciatic nerve spinal 
cord these animals, and were the former case able 
trace both culture and sections the spread the 
cocci the sciatic nerve along the nerve roots into the 
spinal cord and its meninges. The path transmission was 
chiefly the lymphatic canal lying beneath the perineurium 
the nerve and spinal roots, and was noted that the 
posterior root was more favoured vehicle this respect 
than the anterior. Within twenty hours the injection 
into the nerve, cocci could seen between the spinal 
meninges chiefly the neighbourhood the entering roots. 
Thence they spread the meninges all over the cord and 
even the brain. They entered the cord chiefly along the 
posterior median septum, but also along the pial sheaths 
other radial vessels, and along the posterior and anterior 
roots. They were even found the central grey matter. 
The histological changes corresponded the localisation 
the cocci. the nerves there was degeneration the 
fibres, leucocytic infiltration, and proliferation the fixed 
cells the endoneurium and neural sheaths. the spinal 
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ganglia there were cell-changes, although the cocci were 
chiefly confined their capsules. Small celled infiltration 
was seen the subdural sheaths the roots, and also 
the meninges. 

Within the cord the authors describe degeneration 
ganglion cells, and some proliferation neu- 
roglial cells, and, some the cases, rich small round-celled 
infiltration the capillaries and tissue the grey substance. 
Similar infiltration was observed, especially the imme- 
diate neighbourhood the posterior median septum other 
instances. 

When toxins were injected into the nerves, the patho- 
logical changes were identical with those produced the 
bacterial inoculation. the cord itself was the site 
inoculation, similar changes were found, and the spread 
infection appeared follow the lines the meninges and 
central canal chiefly upward direction. The authors 
regard the changes being due the toxins, rather than 
the bacteria themselves. 

Homen [58], later paper published 1902, records 
series similar experiments carried out with the staphylo- 
coccus pyogenes aureus, diplococcus bacillus 
coli, typhoid bacillus, The animals which 
die spontaneously were killed intervals varying from 
under twenty-four hours three months after injection. 
The changes found these experiments were very similar 
those have just referred to, but was noticed that the 
ease with which the different bacteria spread the nerves 
and cord was variable. Thus the bacillus coli had much 
greater tendency travel than the staphylococci pneumo- 
cocci, especially the spinal cord. Another point interest 
lies the fact that the space time during which the 
various organisms could detected the tissues after 
injection varied, not only with the microbe but also with the 
tissue examined. the case the streptococcal experi- 
ments, for instance, the course week less all cocci 
had disappeared from the spinal cord, whereas they were 
still evident the nerves for about another ten days. 

The important deductions made from these investi- 
gations are 
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(1) That organic and inorganic substances when present 
the lymph spaces nerves tend carried centralwards 
towards the spinal cord and meninges, and especially through 
the posterior spinal roots. 

(2) That the entry into the spinal cord made chiefly 
along the various septa within the lymph channels the 
radial vesseis, and along the anterior but more particularly 
the posterior roots. 

(3) That the same substances within the spinal cord and 
its membrane appear travel upwards mainly between the 
meninges and along the central canal. 

(4) That the the cord resulting from its 
bacterial infection through these lymph channels are some- 
what patchy and irregular, affecting the grey and white 
matter alike, with special incidence the posterior 
columns. 

(5) That the morbid histological processes consist toxic 
changes ganglion cells, extravasations, small round 
celled infiltration the tissues and perivascular sheaths, 
some proliferation cells and parenchymatous 
degeneration the nerve strands. 

connection with the lymphatic infection the spinal 
cord the work Marinesco [80] injection micro- 
organisms into the space interest. This 
investigator used different forms streptococci, staphylo- 
cocci, pneumococci, influenza bacilli, gono- 
cocci, bacilli coli, and came the conclusion that there 
were three classes infection (1) Non-myelitic, which 
the microbes invade the arachnoid cavity and the lymphatic 
spaces around vessels without producing vascular leucocytic 
reactions. The nutrition the nervous tissues affected 
the secretion toxic substances. (2) The microbes 
injected into the space give rise meningo- 
myelitis which the varies with the virulence 
and forms microbe. this way Marinesco states 
has produced all forms myelitis from transverse 
ascending type, and also lesions analogous those human 
poliomyelitis with virulent streptococci and influenza bacilli. 
With the meningococcus, rabbits, produced charac- 
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teristic meningitis with central myelitis comparable that 
which seen, human cases. With streptococci 
produced disseminated myelitis, foci alike grey and white 
matter, and with the same organism acute ascending myelitis 
similar that human pathology. injecting different 
organisms together, such streptococci and diphtheritic 
bacilli, caused localised abscess the posterior columns, 
and came the conclusion that this resulted from the 
transmission the bacteria from the meninges 
the lymphatics into the posterior columns. Marinesco 
remarks, however, the rarity abscess formation the 
spinal cord. (3) Microbes injected determine 
leucocytes, the latter behaving differently with different 
organisms. Some organisms produce leucocytal invasion, 
with others intense and rapid. the pneumococcal 
and meningococcal infections the microbes are taken 
large mononuclear cells. 

The general effects the tissues are: (1) perivascular 
infiltration; (2) progressive reaction neuroglial cells— 
swelling, division, and multiplication; (3) regressive phe- 
nomena nerve cells, from simple chromatolysis complete 
achromatosis; and from simple swelling the achromatic 
network its complete destruction achromatolysis. 


CHAPTER 


Having referred the general principles acute infec- 
tive toxic processes the nervous system, propose 
turn attention once the consideration the four 
diseases—acute poliomyelitis, acute ascending 
Landry’s paralysis, and acute toxic polyneuritis—and 
the discussion the various interesting questions with 
which their origin and nature associated. 

must crave your indulgence the different parts 
subject are not taken altogether orthodox 
sequence, and, dwelling somewhat lengthily some 
points, may appear neglect others equal importance. 
This fault may arise from desire not insist too strongly 
upon facts which are matter every-day knowledge with 
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all you, but bring prominently forward those unsolved 
problems the solution which must intimately connected 
with the future treatment the diseases, unsatisfactory 
and incompetent the present time. 

Not only account its comparatively great frequency, 
its lamentable and cruel results, but also because its 
investigation raises many important questions, acute polio- 
undoubtedly claims our first attention. 

The two names which this disease commonly known 
anterior and infantile spinal par- 
the first, two objections may made the 
grounds its length and its accuracy. The omission 
the word “anterior” remedial measure suggested 
Wickman [135] which certainly successful removing 
the former objection, and, with regard the latter, has 
obvious advantages that renders the title, shall 
see later, more nearly descriptive the limits the disease. 

The term spinal has little recom- 
mend it, because the present time most authorities will 
allow that the disease common, although varying 
degrees, any rate the first four decades life. If, for 
instance, take random from the literature twenty-five 
cases which have presented the clinical features the disease 
have died within few weeks the onset and have shown 
the microscopical changes characteristic acute poliomyelitis, 
find that thirteen cases were under years age, two 
between and years nine between and 
years age, and one between and years age, the 
time death. other words, fifteen were under and ten 
over years old when they succumbed the disease its 
immediate These figures are calculated surprise 
any one, who, from clinical standpoint, has regarded acute 
poliomyelitis disease childhood; they are 
irreconcilable with the statenient made Dejerine and 
Thomas [37] recently 1902 that there pathological 
proof the existence acute poliomyelitis the adult. 
remove the word from the name 
spinal are left far too general term 
any use. For these reasons prefer the title acute 
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and not make any distinction between 
infantile and adult form. 


Anatomy. 


Historical.—In order that during the description ana- 
tomical lesions may our minds the various views 
which have been offered for their explanation, will narrate 
shortly the pathological history the disease. 

1865 and Vulpian [103] examined long-stand- 
ing case woman years age and found degenera- 
tion the anterior horn cells with chronic interstitial 
changes the surrounding tissue. They came the con- 
clusion that they had deal with primary cell change and 
secondary fibrosis around. This view was upheld Charcot 
and Joffroy and other observers, most whom had 
the opportunity examining cases long after the acute stage 
the disease. 

entirely new light was thrown upon the pathology 
the condition Roger and Damaschino [110] who pub- 
lished three cases young children dying intervals 
two months, six months, and thirteen months, after the 
development paralysis. The presence vascular engorge- 
ment, perivascular round-cell infiltration, foci leucocytes, 
small areas necrosis and degeneration disappearance 
ganglion cells, together with the slighter changes 
the antero-lateral columns, led these authors 
that the spinal palsy was due lesion the cord with 
secondary atrophy the nerves and muscles, that the 
lesion was mainly the anterior horns and was, any 
rate part, the nature inflammatory softenings. 

These observations, which were confirmed Charlewood 
Turner [128], Frederick Taylor [124], Drummond [39], and 
Williamson [137], this country, and Rissler 
Putman [104] and others, abroad, naturally give rise the 
view that myelitic process was the primary and essential 
lesion. however, still maintained that the degen- 
eration the ganglion cells was the primary change, 
although would not exclude toxic influence the 
ground substance. 
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The accumulation fatal cases, some which very 
early examination the tissues was possible, and especially 
the observations Dauber [36], Goldscheider [46], Siemer- 
ling [120], Redlich [105], Biilow-Hansen and Harbitz [22], 
Mott [85], Taylor [123], and others, have all gone 
support the inflammatory and infective nature acute 
but there are those who consider that the 
poison exerts its influence the interstitial tissues alone, 
and others who recognise toxin which attacks both the 
interstitial and parenchymatous elements. 

1892, Pierre Marie suggested that the disease 
was caused embolism thrombosis the central artery 
the cord, and this view has been upheld Batten [9], 
who, 1904, stated his belief that the condition was due 
anterior spinal artery supplying the grey matter the 
anterior horn. 

1905, Wickman [135], Stockholm, published the 
most important monograph which has yet appeared the 
subject, and which includes detailed examination seven 
early cases and general review previous work. 
result his observations, and other grounds well, 
Wickman inclines the theory that the lymphatics are 
more important than the blood vessels, relation the 
origin and spread the infection acute poliomyelitis. 
other words, this author regards the disease lympho- 
genous rather than hematogenous. 

While studying the details morbid anatomy, shall 
have bear mind four different theories offered for their 
explanation. 

(1) primary degeneration the ganglion cells the 
anterior horns, with secondary interstitial fibrosis. 

(2) inflammation the interstitial tissues the 
spinal cord, due blood-borne infection, with secondary 
coincident injury the ganglion cells. 

(3) similar condition, but one which originates and 
spreads the lymphatic system—a lymph-borne infection. 

(4) primary thrombotic embolic process the dis- 
tribution the central artery. 
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basis for the study the morbid anatomy, will 
take the case man who died from the disease within 
four days the first symptoms illness, and within thirty- 
six hours the onset paralysis. Portions the central 
nervous system this case were kindly sent Dr. 
Elgood. 

athletic man, aged 26, with important preceding 
illness, except doubtful history syphilis some years pre- 
viously, complained for two days pain the back and 
limbs, and developed slight pyrexia. the third day 
was confined bed, with temperature 101° and furred 
tongue. The following morning was paralysed the 
legs, and during the day the paralysis involved the trunk 
and respiratory muscles, and death from respiratory failure 
occurred midnight. had been mental impair- 
ment, loss cutaneous sensibility, and disorder the 
sphincters. The portions the nervous system which 
had the opportunity examining were the lower dorsal and 
upper lumbar segments the spinal cord, together with the 
medulla oblongata and pons varolii. Unfortunately, they had 
been preserved mixture Miiller’s fluid and methylated 
spirit, that several methods which should have liked 
employ were not successful. 

The spinal segments presented similar microscopical 
features, and the description section from the 12th 
dorsal will suffice for our purpose. 

Even with the naked eye, section stained with logwood 
presents striking difference from the normal. The grey 
matter stands out from the surrounding white columns un- 
usually well, owing dense accumulation nuclear ele- 
ments within it. Under low power this appearance 
accentuated (fig. 1); and, addition, one struck the fact 
that the anterior spinal artery and its branches, and large 
number the chief radial vessels, are rendered prominent 
the intense cellular infiltration their walls. This condition 
obtains with regard the vessels, both the antero-lateral 
and posterior columns, and often present the vessels 
entering with the posterior roots. more detailed examina- 
tion shows that most vessels, whether the white grey 
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matter, are distended with blood which presents evidence 
ante-mortem coagulation, and that capillary hemorrhages 
red-cell extravasations are scattered about. the grey 
matter noticeable that although the nuclear elements 
are everywhere excess the normal, they tend here and 
there gathered together dense foci which may may 
not have any obvious association with vessels. These foci 
are seen the posterior well the anterior horns, 
and are often well marked the neighbourhood Clarke’s 
column. Even when carefully looked for with higher powers, 
difficult find more than very few the anterior 
horn cells, and the majority these are much 
they are usually swollen, rounded and devoid proto- 
plasmic granules, while their nuclei are often enlarged and 
excentric. The cells Clarke’s column 
affected, although not completely submerged surround- 
ing cellular exudation (fig. 2). 

the other hand, the white matter practically free 
from accumulations nucleated cells, although the cellular 
infiltration the vessel walls marked and the neuroglial 
cells are some excess. contradistinction the grey 
matter where nearly impossible distinguish the con- 
stituent axis cylinders and ganglion cells, the white matter 
one able detect the usual appearance axis cylinders 
and myelin sheaths cut transverse section, although both 
axones and sheaths are sometimes swollen, especially the 
antero-lateral columns. 

The soft meninges are also the seat cellular infiltration, 
generally confined the anterior median fissure and the 
antero-lateral surface, but occasionally 
aspects the cord well. The cells lie the spaces 
the connective tissue which are consequently 
enlarged, and are more numerous the neighbourhood 
vessels. 

The changes seen the pons and medulla are less 
intense, but similar character, though different distri- 
bution, those the cord. General 
with cellular infiltration vessel walls, general 
throughout these regions. foci the tissues are 
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Photograph section from the twelfth dorsal segment case 
acute poliomyelitis stained logwood and eosin. Note the swollen and 
prominent aspect the grey matter, and the dark outlines the radial 
vessels the white columns, produced the perivascular infiltration. 


Fic. 


Photograph section about the same level fig. showing the 
swollen cells Clarke’s column and the small-cell exudation the sur- 
rounding tissue. 
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Photograph the branch the anterior spinal artery lying the 
anterior median fissure recent case acute poliomyelitis. The dark 
mass the centre represents red blood cells the lumen the vessel, 
stained black the Heidenhain method. For description the other 
cells see text. 


Photograph showing vessel the posterior median fissure, surrounded 
inflammatory cells, recent case acute poliomyelitis. 
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scattered irregularly, chiefly the central formatio reticu- 

laris, but sometimes the neighbourhood the nuclei 
the floor the fourth ventricle. Definite ganglion cell 
changes are confined those cells which are the im- 
mediate proximity the cellular foci the tissues and 
consist chromatolysis with without excentration 
nuclei. 

far have only referred general terms the cel- 
lular infiltration the grey substance, the vessel walls, 
and the soft meninges, each which must considered 
separately greater detail and the light their appear- 
ances under high powers and different methods staining. 
This would have been very incomplete the particular case 
have been describing, owing the method fixing the 
material, but have been fortunate enough supplement 
this the examination two other cases, both five 
days duration, from which sections were prepared with the 
Heidenhain and the Unna-Pappenheim methods the 
laboratory the National Hospital. the generosity 
Dr. Donald Hood and Dr. Batten deeply indebted 
for permission refer these sections. both these 
cases the general appearances have already described 
were present greater less degree throughout the spinal 
cord and extended with fading intensity high the 
optic thalamus. 


Cellular Vessel Walls. 


This may well taken first the most widespread 
change cases acute poliomyelitis. almost all fatal 
cases has been found throughout the cord and brain-stem 
and many has been traced far the cerebral cortex 
the one direction, and the conus terminalis the other. 
The vessels the grey and white matter are affected alike, 
veins, capillaries and arteries all sharing the process (figs. 
4). the whole the veins and capillaries show, pro- 
portionately their size, more intense infiltration than the 
arteries. The cells are seen within the adventitial sheath 
and often crowded between the media and adventitia such 
way bring into prominence space which 
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referred above (p. 24). Whether not this space has 
endothelial lining not quite certain, but inclined 
think that sections offer some evidence favour 
that view. The cells constituting this infiltration the 
adventitia may divided into several classes 

(1) Cells which have all the morphological characteristics 
the lymphocytes the blood—single round, nearly 
round, nuclei which stain deeply with most dyes, and 
narrow rim protoplasm which often invisible log- 
wood sections, but which can generally distinguished 
the Heidenhain and Unna-Pappenheim methods. With 
the latter staining this protoplasm stains moderately bright 
and nearly homogeneous pink. The cells this class form 
the large majority all those contained within the vessel 
sheath probably representing percentage 80. 

(2) Cells which are similar those the last class, 
except the fact that they have more protoplasm. They 
include all the intermediate forms between the lymphocytoid 
cells and somewhat larger cells, which strongly resemble 
the plasma cells described Unna [129], Marschalko [81], 
Vogt [132], Mott [86], and other observers, various con- 
ditions. These plasma cells are generally oval oblong 
shape, with rounded nucleus lying either centrally, but 
more frequently, one end. The protoplasm with the 
Unna-Pappenheim method times rather bright pink, 
and contains very fine granules. The nucleus resembles that 
the lymphocytes, except respect the chromatin 
granules, which are sometimes more dispersed towards the 
nuclear membrane. These intermediate cells and plasma 
cells are found proportion about per cent. 

(3) the remaining per cent. are included several 
different types, each which scantily represented that 
requires little attention. There are few larger mono- 
nuclear cells, few cells about the same size with horse- 
shoe-shaped nuclei, few polynuclear leucocytes, and few 
cells with oval clear nuclei and very indistinct protoplasm, 
probably endothelial origin. 

All the cells have now referred are definitely within 
the meshes lymph spaces the adventitial sheath, and 
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are quite separate from the surrounding nervous substance 
there is, fact, not the slightest ground for believing that 
any them are derived from the neuroglial elements. 

The infiltration the vessel walls has been mentioned 
under the name perivascular round celled infiltration 
all observers who have examined cases poliomyelitis 
the acute stages, but most the earlier investigators have 
regarded them emigrating leucocytes. 

the present time there much disagreement with 
regard the origin these lymphocytic and plasma cells, 
and the various views are somewhat follows 

(1) The cells have migrated from the blood stream. 
Against this may argued that lymphocytes not 
readily migrate, that there accumulation 
cytes the lumen the vessel, and none these cells can 
seen clinging the wall the process passing 
through it. 

(2) The cells represent proliferation lymphocytes, 
which are normally present small numbers the peri- 
vascular sheaths. Although the mode this proliferation 
not clear, this view has been put forward explain the 
excess lymphocytes, together with the development the 
intermediate forms and plasma cells other pathological 
conditions Mott [86], Vogt [132], and Pappenheim [98]. 

The so-called lymphocytes are the result the prolifera- 
tion the fixed mesoblastic cells the perivascular sheath 
other words, they represent young forms endothelial 
and connective tissue cells. Goldscheider [46] has given his 
support this theory regard poliomyelitis, and the 
origin plasma cells this manner has been advocated 
Unna [129] and Cornil and Ranvier [34] other con- 
ditions. 

Marchand [72] uses the term denote cells 
normally present the vascular sheath, which proliferate 
inflammatory processes, and produce the various mono- 
nuclear cells resembling lymphocytes, plasma cells, 
these young cells gives the name and 
opposes the idea that they become connective tissue cells. 
Maximow [82] believes that the lymphocytes originate 
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factories situated the adventitial cells, and lymphoid 
elements placed the adventitia the vessels. These 
factories, according Maximow, produce all transitional 
types betweed lymphocytes and larger epithelial cells; all 
are included, together with mast cells, under the term 
polyblasts.” 

There are other views, but have said enough satisfy 
you that the origin these cells not yet fully understood, 
and will content myself merely with summarising what 
definitely ascertained. many infective processes the 
central nervous system, the most marked inflammatory 
reaction the perivascular cellular infiltration. the 
acute stage poliomyelitis this infiltration conspicuous, 
and consists mainly cells which resemble lymphocytes, 
and cells which appear developing from the latter. 
The evidence favour their being derived from cells 
already present the walls the vessels, and against the 
view that they have migrated direct from the blood stream. 
few polymorphonuclear elements are seen, but there 
evidence free exudation these cells. 

While dealing with the subject perivascular change 
must refer the frequent presence amorphous very 
finely granular deposit which may seen lying between the 
sheath the vessel and the surrounding tissue. may 
contain leucocyte two, and sometimes few red cells, 
and probably represents albuminous transudate which has 
coagulated during the preparation the tissues. 


Cellular the Soft Meninges. 


This subject best considered next because the cells 
which are found here are practically identical with those 
found the vessel walls. have already mentioned, the 
infiltration generally more marked the antero-lateral 
surface the cord than the posterior, though has been 
seen all round the lower part the sacral region (fig. 5). 
usually less evident the higher levels the cord, but 
has been traced far the posterior end the fourth 
ventricle, and even the optic chiasma. 
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the three cases have examined, the great majority 
cells contained the pia-arachnoid are the mono- 
nuclear type; smaller number show the various inter- 
mediate stages between the lymphocytic and the plasma 
cell characters. Only very small percentage other 
cells are seen, and among these are few polymorpho- 
nuclear leucocytes. 

Another noticeable feature this meningeal condition 
the fact that all the cells lie within the meshes the pia- 
arachnoid separating the various layers and widening the 
spaces. the other hand, cells, very few, are found 
the outer surface the membrane, fact which 
harmony with the absence true meningeal exudate 
visible the naked eye poliomyelitis. one examines 
case spinal septic meningitis due the presence, for 
instance, the pneumococcus one finds that the cellular 
exudate almost entirely composed polymorphonuclear 
leucocytes, and these are plastered, were, the surface 
the membrane, addition infiltrating its interstices. 

Wickman [135], Dauber [36], Bickel [15], Sherman and 
Spiller [118], Goldscheider [46], Williamson [137], 
Hansen and Harbitz [22], have all found the meninges infil- 
trated with round cells cases which have died within 
short period after the onset the disease. appears from 
review older cases that this one the earliest morbid 
changes disappear, although Putnam [104] found remains 
feature only fatal cases shown, Wickman mentions, 
the fact that lymphocytes have been found the cerebro- 
spinal fluid during life non-fatal acute cases. Wickman 
also refers the presence albuminous transudate 
between the pia and the surface the cord the epispinal 
space His. 

Dr. Donald Hood’s case lumbar puncture was made 
during life, and count cells the cerebrospinal fluid 
showed that per cent. were the lymphocytic variety. 

may here noted that the strong resemblance between 
the perivascular and the meningeal cellular infiltration affords 
additional proof, were needed, that the cells the vessel 
walls have neurological origin. 
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Cellular Infiltration the Grey Matter. 


Under this heading shall refer not the cells the 
vessel walls which have already described, but the 
masses cells scattered more less irregularly throughout 
the grey matter, particularly, but not exclusively, the an- 
terior horns (fig. 6). all cases this more marked the 
cervical and lumbo-sacral enlargements than the dorsal 
region, and also seen parts the brain-stem and 
mid-brain, have already mentioned. This part 
subject presents great difficulties, for one thing 
describe the cells which can seen these regions, and 
quite another give them name suggest their origin. 
Although have studied these cells sections stained 
the Heidenhain and Unna-Pappenheim methods, not 
prepared name more than proportion them, and 
conscious diffidence attempting even this much. 
Two sources error may mentioned the first place, 
often impossible distinguish between small, round 
neuroglial cell and the second place, 
obvious that many cells are proliferating have under- 
gone change comparable the swelling and chromatolysis 
and excentration nuclei which are prevalent the 
ganglionic nerve-cells this inflammatory process—changes 
which render them quite devoid their characteristic features 
and often unrecognisable. Making due allowance for these 
facts, there appear the following cells present the 
tissue. 

(1) Large and smali Deiter’s cells the neuroglia, few 
which present their normal characters, but the majority 
which are altered. Some are swollen and contain one 
two large vesicular nuclei, but retain some portion their 
processes. Others have lost all processes, are swollen, 
rounded, oval, irregular shape, and contain excentric, 
lobulated multiple nuclei. probable that many 
them are their way become compound granular cells, 
the fat scavengers the process disintegration, which 
form prominent feature slightly later stages the 
disease. 
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Photograph anterior edge cord lumbar region 
anterior root bundle seen just outside and within the soft 
meninges, which are full inflammatory cells. The white matter (below) 
has been accidentally separated little way from the pia-arachnoid. 


Dense cellular exudation and proliferation the anterior grey matter 
the lumbar cord acute poliomyelitis, ganglion cells can traced. 
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(2) Small rounded neuroglial nuclei with thin rim 
protoplasm. Some these are also altered, the nuclei 
swelling and becoming more vesicular with fewer more 
widely-separated chromatin granules. The cells this 
class are often indistinguishable from the lymphocytic type. 

(3) Cells which resemble lymphocytes and are probably 
identical with the cells the perivascular sheath from 
which they have wandered. the adventitia the 
vessel walls and the meningeal interspaces here one 
can recognise the deeply-stained chromatic rounded nucleus 
with little visible cytoplasm, similar nuclei with 
definite cell body and nuclei lying excentrically larger 
cell oval oblong shape. The latter may regarded 
plasma cells. There seems little doubt that these 
various types are closely associated, not only because all 
transitional forms can detected, but also from the fact 
that the Unna-Pappenheim sections their protoplasm 
generally more deeply stained than that the neuroglial 
cells and their nuclei present slightly more green hue. 
This latter feature not always obvious sections 

(4) few definite polymorphonuclear cells can de- 
tected, and there are other larger cells which may may 
not elements the same type which have undergone 
swelling and other changes. any case polymorphonuclear 
cells are certainly not numerous. 

(5) most sections connective tissue cells mesodermal 
origin are often observed even when vessel 
capillary seen their neighbourhood. possible that 
these are either wandering cells that the section has 
traversed the adventitial sheath vessel tangentially. 
Endothelial cells are also seen, and their presence may 
explained similar manner. 

Excluding all the cells have described there are still 
considerable number which difficult classify, and for 
this reason impossible gauge accurately the relative 
proportion the various elements. general impression 
that neuroglial proliferation and lymphocytic (using the 
word purely with regard morphological character and not 
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relation origin) infiltration are the most prominent 
factors the production these cell masses. 

This view more less accordance with that 
several other observers, but Schmaus [115], typical case 
acute poliomyelitis, which describes under the mis- 
leading and composite name acute hemorrhagic myelitis, 
myelitis the bulb and Landry’s interprets the 
cellular infiltration similar manner. maintains that 
there much polymorphonuclear emigration seen 
acute inflammatory conditions other organs, although 
recognises the lymphocytic and other varieties well. 
not confident whether the staining methods adopted 
his case are calculated make his estimation entirely 
trustworthy, knowing, do, the great difficulties attending 
the task. Nissl [91], the other hand, regards inflammatory 
processes the central nervous system different 
plane those other tissues. According his view the 
perivascular adventitial sheath forms biological boundary 
line between the mesodermal and ectodermal tissues, and 
inflammation generally represented infiltration 
this sheath. Only under exceptional circumstances when 
the tissues are damaged does the nerve substance itself 
become invaded mesodermal elements. the central 
nervous system the neuroglial cells largely take the duties 
the polymorphonuclear leucocytes. 

Wickman does not support this view Nissl’s, and 
inclines that Schmaus, although finds diffi- 
culties accepting either the one the other. From 
own observations appears probable that the round- 
celled infiltration both vessels and tissues prominent 
characteristic acute inflammatory processes the nervous 
system, and that polymorphonuclear exudation plays 
comparatively small part, any rate the early stages. 
Moreover, inclined agree with that the peri- 
vascular sheath and lymphatics the one hand may tend 
control the exudation and the activity the neuroglial 
cells the other compensate for its moderate dimensions. 

not intention enter into description any 
the reparative processes poliomyelitis, but worthy 
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similar condition which, however, the ganglion cells are remarkably 

well preserved. 

anterior horn cell showing only early changes encroached upon from 
all sides inflammatory cells. 
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note that Hoch [53], who records the changes present 
case thirteen weeks standing, mentions numerous 
plasma cells around the foci necrosis, which sometimes 
contain large numbers polymorphonuclear leucocytes, 
well cells the lymphatic type. His detailed account 
the neuroglial proliferation and the presence numerous 
compound granular cells also deserves notice. 


The White Substance. 


True foci cells apart from the infiltration the vessel 
walls rarely seen poliomyelitis and have found 
ring exceptionally his seven acute cases, but instance 
was the focus any great extent. 

have already referred the perivascular infiltration 
which does not differ essentially the white from the same 
process the grey. Under high powers and with suitable 
methods staining, evident that the neuroglial cells 
the white matter are undergoing changes similar those 
seen the neurological substance the grey matter; the 
Deiter’s cells are swollen and contain two more nuclei, 
some lose their processes and become surrounded and vacuo- 
lated; the small round cells show swelling both their 
nuclei and their protoplasm. the whole the changes are 
not nearly intense those seen the grey matter. 


The Ganglion Cells. 


The ganglion cells the anterior horns, Clarke’s 
column and the posterior horns all suffer varying 
degrees. Speaking generally those cells undergo the greatest 
change which are most closely involved the inflammatory 
exudation but this rule has its exceptions and occasionally 
remarkably healthy-looking cells are met with surrounded 
the other hand, most unusual encounter definite de- 
generation ganglion cells which are far removed from the 
foci disease. All grades cell change are present from early 
the cellular outline differentiate the constituent parts. 
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rule the nucleolus the last portion the cell retain 
its structure and its staining reaction. Within the pericell- 
ular precincts are frequently seen small round cells the 
lymphocytic neuroglial variety, some which are close 
contact with ganglion cells and others perhaps within its 
substance. How far there definite neuronophagia 
difficult say, but certainly extensive degeneration the 
cell can take place with little invasion its surface 
wandering elements. 


The Central Canal. 


cases impossible detect changes the con- 
tents walls the central canal which are not seen 
normal conditions, due regard paid the fact that 
the cellular infiltration the grey matter may extend 
its immediate proximity. Wickman describes amorphous 
granular material with occasional round cells within the 
lumen the canal, but observer has recorded definite 
changes the ependyma. 

summarising the morbid anatomy acute poliomye- 
litis, observed different investigators cases examined 
within hours days the onset the disease, the 
following points stand out 

(1) The most widespread and constant features are, 
the one hand, the congestion blood vessels and prolifera- 
tion the cellular elements their adventitial sheaths; 
the other hand, the absence all evidence ante-mortem 
thrombosis changes the intimal coat. 

(2) intense proliferation exudation various cells, 
concerning the origin which there difference opinion, 
limited largely those parts the central nervous system 
most freely and generously supplied with blood, that 
say, the neighbourhood the rich capillary network the 
grey substance the cord, and well-vascularised regions 
the brain-stem and brain. 

(3) Round cell infiltration the meninges more marked 
the lower parts the cord and its anterior aspect, but 
extending some cases the intracranial meningeal 


cisterns. 
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(4) The morbid anatomy the epidemic and sporadic 
cases, whether children adults, has always proved 
essentially the same the acute stage. 


This subject still very young and incomplete, but the 
time has come when desirable look around and see 
whether any tangible results have been obtained. 

have pointed out already, the experience in- 
vestigators, who have injected organisms into the central 
nervous system, usually points their rapid disappearance 
from the tissues. not likely, therefore, that disease 
like acute poliomyelitis, which such short duration, the 
organisms present all, will recoverable from the 
cerebrospinal fluid spinal cord more than very few days 
after the onset. are not surprised learn that many 
examinations, made intervals varying from sixty hours 
three months after the first symptoms have proved bacterio- 
logically negative, the cases Sherman and Spiller 
[118], Greene, Wilson and Rothrock [49], Thomas [127], 
Taylor [123], Hoch [53], Wickman, and nor 
can regard very seriously the positive results cultures 
taken from the spinal fluid and grey matter the cord 
Batten’s [9] case three months standing. 

Perhaps the careful investigation undertaken 
Hansen and Harbitz [22] the two brothers who died 
from the disease, deserves more consideration. their first 
case, which proved fatal the seventh day, cultures were 
taken post mortem from the cerebrospinal fluid. These 
produced agar, after five days, colonies cocci quite 
small rods arranged diplococcic fashion, and stained 
Gram. Film preparations from the fluid showed some few 
indefinite organisms, perhaps the Two mice 
were injected subcutaneously with the spinal fluid, and one 
rabbit subdurally without result. Cultures from the most 
diseased parts the cord remained sterile, and rabbit 
injected subcutaneously with cord emulsion remained well. 
search for organisms film preparations and sections 
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from the spinal cord was unproductive. The necropsy was 
performed thirty hours after death. 

their second case, which died the fifth day, the 

post-mortem examination was again delayed thirty hours 
after death. Film preparations from the intestinal mucous 
membrane showed short and long rods well diplococci, 
all Gram-positive. Cultures from the cord and sections 
stained for organisms were negative result. 

The examination the cerebrospinal fluid non-fatal 
cases has been carried out several observers. 

Engel [42], lumbar puncture, obtained fluid from 
5-year-old child six days after the onset paralysis. 
organisms were seen the preparations from the clear fluid, 
but cultures produced the staphylococcus albus. This result 
was discounted the fact the patient had for 
years with purulent 

Schultze [116] found the meningococcus the cerebro- 
spinal fluid acute case poliomyelitis; the fluid 
contained leucocytes. 

Dercum [38] examined child years age with almost 
complete and general paralysis acute onset. lumbar 
puncture found micrococci morphologically and tinctorially 
resembling the pneumococcus, but these were not cultivated. 

Concetti [82] performed lumbar puncture ten cases 
acute poliomyelitis nine these the fluid was examined 
bacteriologically. two cases examined the second and 
third day the pneumococcus was present; one case ex- 

amined the seventh day the meningococcus Weichsel- 
baum was discovered. the other six cases examined 
intervals varying from seven thirty days after the onset 

the cultures were sterile. 
Looft and [68] investigated two cases. The first 
was infant eight months, whom lumbar puncture 
was performed the seventh and eighth days the disease. 
The fluid was slightly turbid, and its deposit, examined 
microscopically, showed some few leucocytes and extra- 


cellular diplococci, which were Gram-positive. After incu- 
bating the fluid 37° for hours numerous diplococci and 
some tetrads were present. Some the fluid was withdrawn 
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direct into agar tubes, and from these tubes containing 
bouillon were inoculated. The bouillon was again sub- 
cultivated upon agar. After hours there was growth. 
After hours the agar tubes contained delicate greyish- 
white colonies. the bouillon slightly viscid greyish- 
white deposit was noticed. Both were composed the 
same diplococcus which was occasionally seen tetrads, 
and was always 

The second case was that 2-year-old child, whose 
cerebrospinal fluid was examined the fifth day illness. 
Some leucocytes and extracellular diplococci, occasionally 
stout chains, which were mostly but not all Gram-positive, 
were seen the deposit. These organisms were also culti- 
vated and appeared short chains, division being parallel 
the long axis the cocci, which were coffee-bean shaped. 
Experimental injections were only performed from old cul- 
tures, and white mice were inoculated without result. The 
authors state that the organism resembles that which Hunter 
and Nuthall [60] call meningococcus type 

Geirsvold [43] examined similar manner twelve cases 
1905, and found diplococcus resembling that 
Looft and Dethloff. also found many mononuclear cells 
but few leucocytes the deposit the cerebrospinal fluid. 
his experimental inoculations some mice died hours 
with without signs paralysis. Others were ill for 
time, rallied, and then developed after twenty days fatal type 
ascending atrophic paralysis. Similar symptoms were 
obtained rabbits. The same coccus was also cultivated 
from the throats patients suffering from the disease, and 
also from persons living places where the disease had not 
the time appeared. all these cases the coccus was 
pathogenic for mice. 

These observations are great interest, but cannot 
regarded conclusive evidence either the specificity 
non-specificity the disease. They are not indeed 
sufficiently complete prove that any case the organism 
which has been isolated has been the causative factor the 
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the Infective Nature Acute Poliomyelitis. 


clinical grounds there has now accumulated mass 
evidence supporting the infective nature the acute polio- 
myelitis, and the fact that the morbid anatomy the 
epidemic cases has proved identical with that sporadic 
cases gives good reason for the belief that the two conditions 
are identical, and considerable presumptive argument 
favour its specific nature. 

Colmer [31] 1843 referred about nine cases 
so-called teething identical with acute polio- 
myelitis West Feliciana. 

Bergenholtz [13] 1881 observed thirteen cases six 
weeks Umea, town Sweden. 

Oxholm [95] reported nine cases small community 
Norway the course six weeks. 

Cordier [33] described thirteen cases, four them fatal, 
near Lyons June and July, 1885. 

1887 Medin [83], Stockholm physician, encountered 
epidemic forty-four cases between May and November, 
with three deaths. Thirty-four these patients were under 
six years age, three them had facial palsy only, and 
five had facial palsy associated with poliomyelitis. Rissler 
[108] examined the fatal cases, and material from them has 
been re-examined Wickman, who describes the results 
his monograph. Stockholm, according Johanessen [61], 
was again visited the disease epidemic form 
1895, during the hot months, and the same author refers 
the occurrence seven cases within fifteen days town 
near recorded Pierracini. 

Caverley [29] and MacPhail [71] each refer 
epidemic near Rutland (Vermont). 

Bucelli [21] saw seventeen cases four months. 

Brachett [19] 1896 refers about ten cases North 
Adams (Massachusetts). 

Mackenzie [69] saw twelve cases with seven deaths 
Washington, but there some doubt totheir diagnosis. 

Taylor [125] saw four cases village 1,500, 
two the cases being brothers. 
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Auerbach [2] describes fifteen cases six months during 
1898, and four these occurred the same street. 

Pasteur [99] March, 1897, described outbreak the 
disease family Herefordshire; within ten days seven 
children were attacked acute Within 
few days the onset paralytic symptoms supervened 
three out the seven children, and transitory nervous 
phenomena two others. these cases poliomyelitis was 
certain extent associated with encephalitis, one the 
children developing right hemiplegia cerebral origin. 

Buzzard [25] lecture illustrating the infective 
origin infantile paralysis refers two sisters who were 
affected within few days each other, while two other 
children neighbouring street suffered similar manner 
about the same time. 

1899, Newmark [90] came across five cases the 
disease population forty-nine, and the same year 
Pachard [96] reported the occurrence the disease simul- 
taneously brother and sister. 

similar occurrence has been noted Guinon and Rist 

Leegard [65] reports the interesting fact that 8-year- 
old boy, and 20-year-old servant were attacked the same 
complaint within four days each other the same house. 

Painter from June September, 1902, met with 
thirty-eight cases within radius four miles Gloucester 
(Massachussetts). 

Nannestad published short account each 
forty-one cases treated him the summer 1904. 
Nineteen were under years old, twenty-four under and 
seven were between and years age. All the cases 
between June and October, and thirty them 
July and August. Six cases resulted death during the 
first few days the disease. Facial paralysis was observed 
two cases. During the epidemic the author saw number 
cases similar but milder than these, which regards 
abortive instances the same disease. 

have already referred the two brothers dying 
from poliomyelitis reported Biilow-Hansen and Har- 
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bitz [22]. London say when there 
epidemic and when not, but well recog- 
nised that the period from July October that 
which the majority acute cases are seen, and Batten [10] 
pointed out the prevalence the disease the year 
1904. The evidence the infective nature the dis- 
ease can hardly deemed deficient and provides, 
through the epidemics, strong support for the belief that 
certain forms are due the same process 
and the same morbid acute poliomyelitis. The 
origin many cases infantile hemiplegia this way was 
long ago suggested Striimpell [122] and Pierre Marie 
and considerable additional testimony has been adduced 
Batten [11], White and Worthington [134], and other 
observers. Lamy [64] recorded interesting old standing 
case atrophic palsy the right leg man who died 
years age. Post mortem there was found, besides the 
typical evidence old poliomyelitis the lumbar cord, 
several old patches disease the cerebrum the largest 
which involved the left parietal region. 

Sanger and Mobius [112] describe the simultaneous 
occurrence febrile illness two sisters, one whom 
developed typical spinal paralysis, and the other cerebral 
hemiplegia. 

Marie [76] has contributed case which one leg was 
the seat spastic, and the other flaccid atrophic palsy. 

Beyer [14], 1895, recorded the case girl who, 
the age became paralysed the left side from cerebral 
lesion. Epilepsy supervened, and the patient died some years 
later. the necropsy there was found porencephaly 
the right hemisphere, and old poliomyelitic condition 
the left side the cord. 

Oppenheim [93], his text-book nervous diseases, 
refers case encephalitis the pons, producing facial 
palsy associated with lumbar and cervical poliomyelitis. 

school-girl who became paralysed down the right side with 
aphasia acute illness, commencing with headache and 
convulsions. Later examination showed that while the arm 
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was purely spastic, the leg the same side gave evidence 
spinal well cerebral palsy. Similarly, Neurath 
[89] recounts the history child six who, during 
acute febrile illness, developed right cerebral hemiplegia and 
atrophic spinal palsy the left leg. 

Negro [88] observed the case infant eighteen 
months who, the course acute febrile attack associ- 
ated with convulsions, displayed right cerebral hemiplegia 
and left spinal paralysis. 

Calabresse [27] has enriched the literature this subject 
with two important cases. the one, acute poliomyelitis 
was associated with ocular palsies, and the other spastic 
hemiplegia, ocular palsies and atrophic palsy the other 
leg were all combined. There are many cases, therefore, 
which point the conclusion that encephalitis the hemi- 
sphere and the cranial nerve nuclei may have the same 
origin acute poliomyelitis and although the opportunities 
for examining cases the acute stage have been scanty, 
have already seen that most fatal cases poliomyelitis the 
morbid process has extended much higher the central 
nervous system than the clinical symptoms the time 
death have suggested. Moreover, Batten and Prickett [12] 
have had the opportunity examining the brain case 
acute encephalitis within few days the onset hemi- 
plegia, and have found morbid changes strongly resembling 
those acute poliomyelitis. 


4.—Clinical. 


Before entering upon the discussion the pathogenesis 
the disease, must briefly refer certain clinical features 
its acute stage. 

Generally speaking, the onset paralysis preceded 
pyrexia, vomiting, convulsions, general malaise, pains the 
head, neck, back, and limbs. the more fulminating cases, 
rigidity the muscles the neck and back have been 
noted, and cerebrospinal meningitis has been suspected, 
just the specific fevers the constitutional symptoms 
the infant differ certain respects from those the adult. 
Vomiting and convulsions are more associated with the 
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infantile cases than with the adult, although marked vomit- 
ing was prominent feature the case youth twenty- 
one, recorded Sherman and Spiller [118]. are, the 
other hand, dependent upon the older cases for our know- 
ledge the character the pain this disease, and with 
them usually symptont considerable moment. They 
generally complain, the first instance, pain the head, 
back and limbs, sharp burning character; but both 
before and after this has subsided, most noticeable feature 
the distaste for passive movement. This confirmed 
most mothers who have nursed children the early days 
the disease, and the fact that the children cannot bear 
have their limbs handled not infrequent excuse for 
meagre ablutions. 

may, think, distinguish two types pain: (1) 
spontaneous temporary pains the back, head and limbs 
the early hours the disease, and (2) the pain produced 
movement (reflex pains) generally lasting for few days 
even after the temperature has subsided. 

These facts are harmony with the anatomical data. 
have seen, intense congestion the vessels the 
central nervous system, together with early proliferation 
cells the perivascular sheath, and the meninges are the 
most widespread and earliest evidences acute irritative 
process. 

From the motor aspect one the characteristics acute 
poliomyelitis the fact that the initial paralysis always 
more extensive than the residual those cases which sur- 
vive. analyse this more closely relation severe 
cases can generally find that some muscles are tem- 
porarily paralysed, perhaps for few hours only day 
two; others show atrophy and the reaction degenera- 
tion, but yet make comparatively rapid recovery the 
course some weeks finally there are those 
which never regain power which few fibres only 
respond long and persevering treatment. 

Here again have anatomical analogues. There are 
anterior horn cells which resist the morbid influences 
work and which, while striking structural 
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alterations, may well undergo some temporary derangement 
function. There are cells which show what have 
described the early and moderate type degeneration, 
but which are capable restoration, and finally there are 
whole groups cells which, either entirely with one 
two exceptions only, are irretrievably swamped and 
destroyed the surrounding exudation. Like the occupants 
overturned boat some suffer from nothing more than 
the temporary chill and numbness induced the immersion, 
others are only restored after energetic artificial respiration 
and the application warmth, and some there are whom 
even such efforts are unavailing. 

One more clinical fact about which little has yet been 
written. Since Babinski supplied about ten years ago 
with delicate test for the healthy unhealthy condition 
the pyramidal fibres the cord, must have happened 
extensor response eliciting the plantar reflex cases 
acute poliomyelitis. is, course, small number 
only severe cases that the muscles moving the toes are 
left intact, and that this test therefore applicable; 
the other hand careful distinction has drawn between 
pathological extension and infantile response. Making 
due allowance for these facts, there are still small per- 
centage cases which definite evidence pyramidal 
tract involvement forthcoming. have seen several such 
cases children and least one adult which will 
shortly refer. Some years ago saw young man 
who during August developed typical attack acute 
poliomyelitis. first examination, about ten days 
after the onset, found that both the flexors and extensors 
the right knee and the flexors the left knee were 
powerless, while there was only slight weakness below the 
knee either leg. this occasion the right knee jerk 
was absent, the left knee jerk present, and neither plantar 
reflexes were obtained. week later the movements the 
ankle and toe-joints were practically restored, and obtained 
well-marked extensor response both feet the right knee- 
jerk was still absent and the left more brisk than normal. 
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already seen that tha white columns the cord, 
particularly the antero-lateral, moderate extent, 
the disease, and the marked the axis cylinders 
and myelin sheaths, noted ail observers the acute 
stage, sufficiently explain this svmptom organic change 
the pyramidal system—a which, believe, is, 
some cases, only duration. have also 
obtained evidence pointing same direction from 
Oppenheim’s sign pyramidal affection, when the ankle 
movements are preserved and the plantar reflex not 
obtained, but not yet sure the full value this 
sign young children. 

Another clinical point worthy note. the epi- 
demics and the family cases, like those Pasteur and 
and Harbitz, other members the 
household have been taken ill the same time without 
developing paralytic phenomena. There evidence, there- 
fore, the existence what may termed abortive cases. 
the other hand, there great probability that many 
cases acute generalised poliomyelitis occur young 
infants and rapidly prove fatal without being recognised. 
The child observed Drummond, which died within six 
seven hours from the onset, suggestive this being 
the case. 


5.—Pathogenesis. 


are now position discuss the various theories 
which have been advanced explain the nature acute 
poliomyelitis. 

That view, which originated from the examination 
long-standing cases, and which indicated primary 
degeneration the anterior horn cells and entirely 
secondary change the interstitial tissues, cannot, the 
present time, taken seriously. The examination early 
cases has been its death-blow. 

the other hand, this idea might modified 
need further consideration when are dealing with the 
question as.to whether the poison concerned the disease 
has primary affinity for the parenchymatous for the 
interstitial elements the cord. 
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The theory which most convenient take second 
the so-called “vascular” one, originally introduced 
Pierre Marie and strenuously supported Batten recent 
years. 

must say once, that number writers the 
term used erroneously, or, any rate, 
way which apt lead confusion ideas. The fact 
that within area tissue the vessels are engorged with 
blood and surrounded numerous cells, which have emi- 
grated from the blood stream proliferated situ, and 
that there are serous exudations hemorrhages, not, 
itself, reason for calling the lesion vascular one. 
generally accepted that all the demonstrable phases 
inflammation have with the vessels and the blood 
fact, inflammation can only recognised vascular 
phenomena. Thus, dilatation the vessels, acceleration, 
and then slowing the stream, followed possibly blood 
stasis and exudation lymph and cells, are the text-book 
criteria inflammation. Again, are taught that three 
things may happen final result, namely, resolution, 
suppuration, necrosis, due complete blood stasis and 
thrombosis. recognise, therefore, that thrombosis 
vessels may occur result inflammation, but the 
origin thrombosis that way should not incite the 
observer call the whole process acute 
poliomyelitis thrombosis vessels may present the 
examination sometime after the onset. this thrombosis 
process? this point Batten [9] expresses decided 
opinion, when states the condition due 
primary thrombosis branch, branches the anterior 
spinal artery supplying the grey matter the anterior 
horn.” Head and Campbell [52] have said, 
cular’ meant that the disease directly secondary 
occlusion interference with vessel, deny its correct- 
ness; if, the other hand, meant that the vessels 
play important part the general inflammatory process, 
platitude,’ and they say, that many 
observers have occluded the vessels the spinal cord and 
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brain without producing inflammatory changes hemor- 
rhages. 

answer this Batten says: must remembered 
that obliteration large vessel means necessarily 
comparable the condition which produced when throm- 
bosis occurs smaller vessels. Far more the point are 
the experiments Prevost and Cotard (although performed 
many years ago) with regard the changes which take 
infarcted area. the means fine tobacco 
seeds they succeeded producing infarcts various organs, 
and they proved their experiments that congestion, 
hemorrhages and exudation cells were the early results 
obliteration small vessels.”’ 

Now, the argument that the experiments Prevost and 
Cotard [102] prove the dependence the inflammatory 
changes the obliteration vessels will not, mind, 
hold good. Conclusive evidence this point supplied 
the work Hoche [54], published 1899. This investi- 
gator injected into the lumbar arteries dogs aseptic 
material the form lycopodium granules, pollen 
Typha japonica, granules maize starch, and kamala 
glands. these means produced lesions, that part 
the spinal cord supplied the arteries, which had 
strong resemblance certain respects those polio- 
myelitis. The various materials injected were responsible 
for the formation numerous embolic softenings infarcts 
within the cord sizes varying with the calibre the 
vessel which the particle became lodged. addition 
the production necrotic areas, however, there was also 
evidence tissue reaction the chemical irritation the 
emboli the shape marked cellular infiltration the 
adventitial sheath the vessels both the white and the 
grey matter, identical, far one can see, with that found 
acute poliomyelitis. The most important fact that, 
although the infarct production was the same whatever 
species emboli were introduced, the degree and intensity 
the tissue reaction varied with the chemical nature the 
emboli. For instance, the most marked reaction followed 
the use kamala glands, less that the pollen 
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Typha japonica, and little, often no, reaction that 
lycopodium granules. evident, these grounds 
alone, that mechanical blockage vessels cannot itself 
produce the tissue reaction, but the fact still further 
emphasized Hoche’s finding that tissue reaction 
results unless the source chemical irritation brought 
into close relation with the tissues themselves. branch 
the anterior spinal artery was blocked one the 
larger emboli just before entered the grey matter 
inflammatory action was produced the other hand when 
the irritating particles were distributed through the finer 
branches and capillaries cellular proliferation was induced 
the surrounding tissues varying with the chemical nature 
the substance used. 

What applies the vegetable material used Hoche 
must apply least equally the tobacco seeds Prevost 
and Cotard, and the only evidence favour the view 
that perivascular round-cell infiltration can the result 
simple thrombosis embolism falls once the ground. 
But perhaps the best answer the primary 
theory that observer who has examined the cord during 
the first few days after the onset illness has found throm- 
bosis any the vessels. For these and many other 
reasons into which will not enter now, quite unable 
support the primary thrombosis” theory concerning the 
origin acute poliomyelitis, and equally clear from all 
have already put before you, both from the observation 
others and from own cases, that whatever agent induces 
the perivascular infiltration does its work impartially the 
vessels radiating through the white columns the cord and 
the various vessels supplying the brain-stem well the 
branches the anterior spinal artery. Wickman, who has 
had unequalled opportunities studying the earlier stages 
the disease, emphatic this point. 

may, and probably will, argued that all cases 
poliomyelitis have not identical pathological basis. 
will said there are cases which the onset extremely 
rapid, and associated with little constitutional dis- 
turbance and with pain. With cases familiar, 
but there are two points bear mind this connection. 
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the first place there variation the 
degree constitutional with every acute 
specific fever. are all familiar with this the case 
measles, chicken-pox and diphtheria, and recognise 
ambulatory form typhoid fever, but for 
this reason exclude the cases with little pyrexia, with 
loss appetite, headache pains, from the category 
those diseases. the second place must remem- 
bered that the paralysis almost accidental result the 
disease, depending the involvement the anterior horn 
cells the inflammatory exudation, and that the latter 
may only here and there sufficiently intense affect the 
former. considerable amount widespread subacute 
inflammation may therefore present with no, very 
little, indication the way paralysis constitutional 
disturbance. the third place often have deal with 
cases which the acute stage matter more less 
remote history, and the trustworthiness witnesses 
these points proverbially insecure. 

the same time, after making due allowance for those 
sources error, prepared admit that there are 
very limited number cases which the suddenness 
onset and the narrow limitation the paralysis 
suggest the possibility true vascular lesion the cord. 
[23] have, indeed, suggested elsewhere the same possibility 
relation the occurrence certain peripheral palsies 
limited the distribution single nerve root. the 
evidence, either the one the other cases 
myelia are excluded. 

Having now rejected two the theories which have 
been put forward for the explanation acute poliomyelitis 
think are position say that the process 
inflammatory one, and probably due the influence 
some micro-organism its toxin. There are two questions, 
least, still Has the toxin special 
affinity for any particular tissue? (2) the toxin brought 
into relation with the tissues the central nervous system 
through the medium the blood the lymph, if, 
indeed, fair distinction this kind can drawn 
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With regard the first question are once struck 
the fact that the most intense reaction found 
association with those parts where ganglion cells are most 
numerous, especially the spinal cord. Does this indicate 
chemical affinity the part the poison for the true 
nervous elements? Not necessarily, because, have 
already pointed out, the regions which nerve cells are 
present are also the regions where blood supply and capil- 
lary network are always the richest. The same parts there- 
fore are most freely bathed with blood, probably with lymph, 
and most easily accessible the poison carried these 
fluids. the whole the evidence favours the view that 
there special affinity the part the toxin for the 
nerve cells, and that the latter suffer chiefly through the in- 
flammation the tissue which supports them. The healthy 
condition cells away from the foci inflammation, 
and sometimes their immediate neighbourhood, points 
strongly this direction. 

The other alternative that the poison exerts special 
influence the neuroglial tissue, and favour this there 
good deal said. would explain why the central 
nervous system suffers and the peripheral nerves escape. 
harmony with the neuroglial proliferation, more 
marked the grey matter where the poison 
into closer contact with the tissues, less marked but still 
evident the white matter where the capillary blood 
supply poorer and where the neuroglial substance 
broken columns well myelinated nerve fibres. 
adopt the view that the poison has this for the 
neuroglia and exerts from the blood stream may well 
regard the perivascular and meningeal infiltration evi- 
dence protective process, successful great extent 
the white matter, but unable always cope with the 
accumulation toxic forces the vascular grey matter. 

relationship between the poison acute poliomyelitis and 
the neuroglial tissue the central nervous system, clear 
that some way the destruction the ganglion cells the 
result the inflammation the interstitial substance and 
not due entirely toxic influences. 
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the infection the nervous system hematogenous 
lymphogenous 

The most striking evidence favour the hematogenous 
infection afforded mind, the experiments Hoche 
which have already referred. the reproduction 
one his illustrations (fig. you will see that the general 
appearances the section the cord are similar those 
acute poliomyelitis, exclude the extensive necrosis 
the white well grey matter produced the blockage 
the vessels, and know that this case the poison- 
ous material was. introduced through the blood stream. 
Moreover, the finer histological details described 
Hoche his paper, bear strong resemblance those 
the disease are considering. similar analogy can 
drawn between the two conditions clinical grounds. 
the case the animals which the lumbar region was 
involved flaccid palsy was associated with complete loss 
sensation the hind limbs. poliomyelitis the lumbar 
region are familiar with the flaccid palsy but not with 
the sensory loss. The embolic softening the white 
column the former case sufficient account for the 
addition sensory troubles. 

Since this paper Hoche [55] has published another 
which recounts the results injecting both aseptic ma- 
terial and cocci through the lumbar arteries into the cord. 
maintains that these confirm the infective character 
acute poliomyelitis and attributes the spread the disease 
infection the central canal which regards the 
chief longitudinal lymph channei the cord. these 
lines attempts explain too frequency the disease 
young children whom the canal patent, and the 
rarity the disease after the age which the canal becomes 
closed. Unfortunately the the closure the 
central canal one which has the present 
time, carefully worked out. 

reference the experimental pathology myelitic 
conditions, brief record have already given, 
shows that with the Bourges, in- 
vestigator has succeeded animals process 
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which clinical and anatomical grounds the counterpart 
acute poliomyelitis result intravenous sub- 
cutaneous inoculations bacteria. 

Wickman the chief supporter the lymphogenous 
origin the infection poliomyelitis, and certainly 
urges the claim strong grounds. The inflammation 
the meninges and perivascular lymph channels, and the not 
infrequent spread the disease upward direction, are 
points its favour, but has not given any clear 
evidence infection the central canal the cases 
has examined. The same author has drawn attention 
the general resemblance the morbid processes the 
central nervous system those found rabies, either 
man the lower animals. one examines the drawings 
made Sir William Gowers [48] for the Transactions 
the Society 1877, representing the changes 
the medulla four cases hydrophobia, which had 
examined, one finds picture which would well for what 
other observers, well have found fatal cases 
poliomyelitis. There the same distension blood- 
vessels and the same infiltration perivascular lymph 
spaces with cells which are regarded leucocytes; there 
are, too, the foci round cells the bulbar nuclei and 
the reticularis. Gowers mentions 
changes are present the spinal cord some cases, and 
later writers have regarded the inflammatory condition 
the latter characteristic rabies, whether accidental 
experimental origin. They have described 
vascular infiltration the white well the grey matter, 
the foci normal cells the cornua, the serous exudation 
around vessels and the various degrees degeneration 
the ganglion cells. Schaffer [114] believes that the greatest 
intensity pathological change was present that part 
the cord which innervated the region the source 
infection, but this not confirmed Babes [3]. 
man has reproduced drawing from the monograph 
Hogyes [56] showing, under low magnification, the general 
appearance the sacral cord child who had been 
bitten and infected the thigh, and uses additional 
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evidence favour the lymphogenous origin polio- 
The anatomical similarity between rabies and 
poliomyelitis rendered still more interesting the fact 
that the paralytic form rabies, which means 
uncommon, may present clinical features indistinguishable 
from those acute poliomyelitis. The well-known case, pub- 
lished Bristowe and Horsley [20], hydrophobia resem- 
bling clinically acute ascending paralysis, showed 
morbid anatomy which would readily pass for acute 
poliomyelitis (although not for Landry’s paralysis), and 
the diagnosis hydrophobia was confirmed only the 
fact that rabies was reproduced animals inoculation 
from the cord the patient. 

However interesting the points similarity between 
rabies and poliomyelitis may be, their use evidence 
the lymphogenous origin the latter must delayed until 
the former has been definitely shown result from that 
mode infection. 

Against the view that the cord poliomyelitis in- 
fected through the lymphatics the peripheral nerves 
must ranged the experiments Homen [58], which 
referred above (p. 26). was shown (1) That the 
entry organisms and toxins into the spinal cord was 
effected chiefly along the various septa within the lymph 
channels the radial vessels and along the anterior, and 
more especially the posterior roots; (2) That the 
spinal cord and its membrane the infection was carried 
upwards mainly between the meninges and along the central 
canal; and (3) That the changes within the cord were some- 
what patchy and irregular, affecting the grey and white 
matter alike, and especially the region the posterior 
median septum. These facts not tally with the lesions 
poliomyelitis, and have much more common with 
those diffuse disseminated 

unfortunate that there scanty material only 
which base inquiry into the lesions other organs 
cases acute fatal poliomyelitis. Very little mention 
made this point the literature, but Bulow-Hansen and 
Harbitz [22] have summarised what little evidence 
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forthcoming. Drummond found small focus catarrhal 
pneumonia child who died about six hours after the 
onset symptoms. 

Medin and Rissler [83] one case found flabby spleen, 
injection and swelling the solitary follicles and Peyer's 
patches the intestine, and mesenteric adenitis another, 
similar changes and third, adult case, soft spleen. 

Goldscheider [46] found broncho-pneumonia and swollen 
spleen. 

Dauber [36] observed swelling the right tonsil and 
gland the angle the maxilla. 

Redlich [105] case nine days duration mentions 
catarrhal condition the respiratory tract. 

[120] two cases there was broncho-pneu- 
monia. 

Biilow-Hansen and Harbitz [22], boy five years 
age, noted soft spleen, the kidneys, swelling 
and congestion mesenteric glands and patches, 
and his brother aged four years very similar condition. 
They examined the small intestine microscopically, and found 
marked congestion vessels and round-cell infiltration. 

These findings are not sufficient value, but two 
points are worth bearing mind. The disorders the 
respiratory organs nearly always secondary complication 
associated with the paralysis the respiratory musculature. 
the other hand disturbances the function the 
alimentary canal have often been noted clinically the early 
stages the disease, and the post-mortem changes that 
system deserve more careful attention and microscopical 
well macroscopical investigation. 

Before passing final conclusions must say 
word two with regard the specificity acute polio- 
myelitis. dogmatic statement can made this point 
with the bacteriology the disease its present incomplete 
and unsatisfactory position but the epidemic phases the 
disease and the lack success which has attended efforts 
produce experimentally, with the ordinary 
organisms, any condition comparable that 
are two important points favour the view 
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that specific disease. The argument that frequently 
follows measles, scarlet fever, influenza and other specific 
fevers cannot outweigh the other facts, indeed regarded 
very seriously. There are plenty instances acute 
specific fever following quickly the heels another 
without any suggestion forthcoming that the later condition 
result the earlier one. 

cannot help feeling strongly that acute poliomyelitis 
will, before many years have passed, included the 
category the specific fevers. has the constitutional 
disturbances, the age incidence, the seasonal exacerbations, 
the sporadic and epidemic types, the immunity from second 
attacks, associated with the obscurity its bacterial 
origin, which are shown measles, scarlet fever, and others, 
and the severe inflammatory lesion limited particular 
tissues which are met with typhoid fever, diphtheria and 
variola, well other members the same category. 

The following conclusions appear justifiable con- 
cerning the disease. 

(1) acute specific fever, occurring sporadically 
and epidemically, differing from many others but resembling 
some, variola for instance, the facts that its lesions may 
discrete confluent, and that its results may 
permanent. 

(2) Its essential lesion inflammation the inter- 
stitial tissues the central nervous system due the 
presence micro-organisms their toxins probably the 
blood (but possibly the lymph) circulating within that 
system. 

(3) The fact that the grey matter suffers more than the 
white explained the greater vascularity the former 
and the resistent character the component parts the 
latter. 

(4) The same morbid process underlies some cases 
encephalitis both the brain-stem and the cerebrum, among 
which may probably many examples infantile 
hemiplegia. 

(5) The bacteriology the present time practically 
unknown. Bacteriological investigation the blood 
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reproduction one the illustrations Hoche’s paper, showing 
section from dog’s cord. the right hand side the grey matter shows 
inflammatory changes resembling those acute poliomyelitis, but there is, 
addition, much necrosis white and grey matter, produced the 
vegetable emboli. 


10. 


Acute ascending myelitis. Section cord dorsal region which 
difficult see what white and what grey matter. There large 
the right side. 
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well the cerebrospinal fluid indicated, and more 
complete examination other organs, especially the 
intestines. 


ASCENDING MYELITIS. 


matter some difficulty choose between the 
terms acute ascending and acute disseminated 
because the one probably better supported from 
clinical, and the other more appropriate from patho- 
logical, point view, but have chosen include the 
word for the reason that graphically sug- 
gests the prominent characteristic the Acute 
ascending would equally well, and is, 
most cases, any rate, more correct. Reference the 
meningitis is, however, more necessary here than 
reference the pleurisy which undoubtedly complicates 
the great majority cases pneumonia. 

Let introduce the subject through the medium 
case. 


bricklayer, aged 44, was admitted the National Hospital 
August 14, 1903, under the care Dr. Collier. 

The patient’s previous health had been good every way, and 
evidence could obtained either venereal infection 
intemperance. August and had noticed dull pain 
about his chest, especially between his shoulders, and the 
following day experienced some weakness his legs, although 
was able continue his work. Leaving his bed August 
was conscious that his legs were numb, and found that could 
not empty his bladder, but was able walk quarter mile. 
Inability climb ladder caused his return home, and the next 
morning was unable stand. the 9th did not suffer 
any inconvenience when pins were inserted into the skin his 
legs abdomen, and all power moving his lower extremities 
had disappeared. Three days later suffered from pains 
shooting down his arms, and this was followed within hours 
paresis those limbs. 

admission the hospital was found large, 
robust, and well-nourished man, completely unable move his 
legs, sit turn over bed. The skin covering the trunk 
and limbs was pale and dry, well-marked tache being obtainable 
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stroking. the other hand, his face and neck were flushed 
and moist with perspiration. His lips and tongue were furred, 
foul and dry. Mentally the patient was clear, but 
apathetic. The temperature was 101°, the pulse 72, and the 
cardiac condition normal. was shallow, regular, 
chiefly diaphragmatic, and recurring about times minute. 
There was spontaneous cough, and attempts produce one 
were feebly carried out. The abdomen was distended, with flaccid 
walls, nothing abnormal being detected palpation. After much 
aperient medicine continuous and uncontrolled expulsion 
fluid was obtained. The urine, which had withdrawn 
catheter, was scanty, high coloured, acid and specific 
gravity 1,030; contained some albumin, but sugar. 
Examination the function the cranial nerves revealed 
abnormality. The patient was able turn his head from side 
side and raise from the pillow rather feeble fashion, but 
could shrug his shoulders with fair strength. 

Both arms displayed complete flaccid palsy movements 
the wrists and finger joints, whereas some diminished power 
moving the limbs the 2lbow and shoulder was still present. 
wasting, tremor, or’ muscular fibrillation was observed. 
Respiration was carried the diaphragm and accessory 
muscles, the intercostal and abdominal muscles being totally 
paralysed. The legs were flaccid and quite powerless throughout, 
but atrophy was evident. The muscles everywhere responded 
normally electrical currents. 

the sensory side ‘was elicited from the patient 
had suffered from pain back and chest with feeling 
tightness and burning around the lower abdomen, associated with 
numbness and tingling over the legs which gradually extended 
the trunk. the time admission was conscious numb- 
ness from the feet the nipples and dull diffuse pain the 
back. testing his cutaneous sensibility was discovered that 
prick and touch were unperceived the level the nipples 
and only partially recognised high the fifth cervical root 
area, the right arm being more insensitive than the left. The 
sense position was lost all four extremities, and tender- 
ness was present squeezing the muscles. 

All deep and superficial reflexes were absent the trunk and 
limbs, the jaw jerk, however, being easily obtained. August 
15, the day after admission, moist sounds were audible the 
lungs and the arms, and respirations were more feeble. 
inoculated culture tubes with the cerebrospinal fluid means 
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lumbar puncture and with blood from vein which opened 
under strict aseptic precautions. 

Death took place from respiratory failure early the following 
morning, less than thirteen days from the first symptoms pain 
and less than ten days from the earliest sign paresis. During 
his stay the hospital the patient’s temperature varied between 
101° and 


Twelve hours after death performed necropsy, finding 
rigor mortis present, the body well-nourished 
abdomen much distended. 

The dura mater was normal appearance, the lepto- 
meninges, the other hand, being intensely congested, 
although free from visible exudation and pus. 

The spinal cord was softer than usual throughout its 
length, but from the 10th dorsal segment the lower 
cervical region almost diffluent consistence. trans- 
verse section, this part, was imposible distinguis 
white from grey matter, and dark brown patches, sugges- 
tive extensive hemorrhages, were widely diffused. 

Beyond general hyperemia, the brain presented 
abnormal features. The left sciatic nerve was rather soft 
and fatty, and the muscles appeared healthy. 

The heart and liver were normal, the lungs and kidneys 
congested, and the spleen large, soft and deeply coloured. 

the necropsy inoculated culture tubes from the 
heart blood, cerebrospinal fluid and spinal cord. 

The results the bacteriological investigation during 
and after death may conveniently considered 
once. 

Part the cerebrospinal fluid taken during life was 
centrifugalised and the very scanty deposit examined. 
contained few cells, but some organisms which are best 
described diplo-bacilli—very short rods, with rounded 
ends placed end end, generally pairs, but sometimes 
forming irregular chains. Cultures from the cerebrospinal 
fluid were sterile. Cultures from the venous blood, extracted 
during life, produced broth only slight turbidity, and 
smears showed diplo-bacillus resembling the one already 
described, except that they appeared somewhat larger 
and stouter. efforts subcultivate the organism failed. 
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All culture tubes inoculated post-mortem proved sterile 
except the broth tube from the spinal cord substance, which 
again grew scanty and short-lived organism resembling 
the one obtained from the venous blood during life. The 
organism have referred retained Gram’s stain badly. 

Owing failure subcultivation have knowledge 
its cultural characteristics, and the only point im- 
portance the fact that the bacillus was found the blood 
and cerebrospinal fluid during life and the spinal cord 
after death. With regard its causal relationship with the 
disease unwise speculate further, but well 
remember Homen’s experience, which referred 
first lecture. That investigator was unable find organisms 
the cord more than few days after their injection, and 
may add that case the search for bacteria stained 
sections that organ was unsuccessful. 

cluded various levels the brain and brain-stem, the spinal 
cord, some peripheral nerves and muscles the Nissl, 
methylene blue, Busch, logwood and eosin Van Gieson 
methods were employed. 

may say once that changes were found the 
sciatic nerve the anterior tibial muscle, and that 
changes the central nervous system did not extend higher 
than the lower part the pons. Speaking generally, the 
most marked disease was found throughout the dorsal and 
lower cervical region, less-marked disease the remainder 
the cervical region and medulla, and least disease the 
lumbo-sacral enlargement. Taking this fact along with the 
clinical history the case, justifiable assume that 
the morbid process originated the lower dorsal region 
and spread upwards with somewhat fading intensity, after 
reaching the cervical region, high the bulb. 

every level foci acute inflammation were present, 
either confluent over the whole transverse section, 
some parts the dorsal region, discrete and irregularly 
scattered, the cervical segments. The incidence 
these patches was chiefly the white matter, and especially 
the posterior columns, but the dorsal region the con- 
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vessel the posterior median fissure acute ascending myelitis, 
showing the adventitial lymph space crowded with cells and (below) neuro- 
glial proliferation the white matter. 


White matter transverse section acute ascending Swollen 
nerve fibres, and dark masses, which are large proliferating neuroglial cells, 
many them containing several nuclei. 
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Vessels surrounded cells and engorged with blood 
the white matter acute ascending myelitis, 


14. 15. 
vessel anterior horn Hemorrhage into the white matter the 
the dorsal region the same case, same 
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dition was general that was often impossible 
differentiate white from grey substance detect any 
remains the central canal (fig. Whether the lesion 
was the white grey matter the essential characteris- 
tics were similar, and will sufficient describe one 
two typical pictures seen under the microscope. 

For instance, section through the mid-cervical region 
shows the posterior median artery and its branches engorged 
with blood and surrounded its adventitial lymph sheath 
cellular proliferation practically identical with that seen 
the cases acute poliomyelitis (fig. 11). the white 
matter surrounding the vessel the most noticeable feature 
the great proliferation going the neuroglial cells, which 
much more active the immediate proximity the vessel 
and fades off more less the distance increases. 
nearly all, the neuroglial cells are enormously swollen, and 
many contain two more nuclei, which are also large and 
sometimes vesicular. Vacuoles are times present the 
cell plasma. Among these cells are seen the remains the 
nerve fibres with swollen myelin sheaths and swollen axis 
cylinders, the latter often five six times their normal diam- 
eter (fig. 12). Here and there are spaces from which the 
myelin and axis cylinders have fallen. section showing 
this condition only moderate intensity the posterior 
columns one may find the grey matter practically normal 
and most the anterior horn cells state good 
preservation. the other hand, sections where the 
involvement the white columns more general usual 
find the cells the anterior horn swollen and chroma- 
tolytic. 

Another characteristic picture that presented por- 
tion the white matter which two three vessels 
are seen transverse section (figs. and 14). These appear 
engorged with blood which, although probably con- 
dition stasis, shows definite evidence coagulation. 
Around the vessels dense ring mononuclear cells, 
little further away zone which there appear 
many polymorphonuclear leucocytes, and everywhere the 
neighbourhood numerous neuroglial cells all shapes and 
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sizes scattered amongst granular débris swollen nerve 
fibres. similar situations large hemorrhages have taken 
place and the blood dispersed between the fibres 
form for the latter places kind dark framework (fig. 15). 

the soft meninges covering the cord and also the 
anterior median fissure seen cellular proliferation the 
majority the cells are the mononuclear type, but 
few are polymorphonuclear, and other varieties, which are 
difficult classify, are also present. 

The Nissl sections emphasise the fact that ganglion cells 
are only degenerated proportion the amount inflam- 
mation present, but, unlike acute poliomyelitis, the anterior 
horns may free from inflammatory exudations and yet 
the cells swollen and chromatolytic, provided that there are 
marked inflammatory lesions the surrounding white 
columns. 

Sections from the cervical and other regions stained 
the Busch method show surprisingly little change, probably 
owing the short duration the morbid process, but 
remarkable feature these preparations the presence 
large droplets fat the meninges, the epispinal space, 
and undoubted evidence degeneration the fibres the 
cord immediately subjacent it. this manner narrow 
rim scattered but large black dots can seen just 
beneath the membrane. Numerous amyloid bodies are 
scattered about the periphery the cord and along the rim 
the great vessels. 

This case typical acute ascending myelitis, other 
examples which may found scattered through medical 
literature. very complete account another fatal case 
was published Thomas Buzzard and Risien Russell [26] 
1898, the clinical features and morbid anatomy closely 
resembling those have just referred to. Risien Russell 
succeeded growing diplococcus from the meninges after 
death which presented some characteristics similar to, but 
not identical with, those the meningococcus and which 
proved pathogenic guinea pigs and mice. Rhein [106] 
1904, recorded another example the disease, and his paper 
contains references most the preceding published cases. 
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There has been sufficient bacteriological investigation 
show that this morbid condition can the result infec- 
tion many different varieties bacteria, and, experi- 
mentally, Marinesco [80] has shown that infective 
meningomyelitis can produced several the ordinary 
pyogenic organisms. Another point interest gleaned 
from the literature the evidence afforded for the belief 
that although this malady may arise what appears 
spontaneous manner healthy subjects, not infre- 
quently secondary complication cases infective 
diseases other organs. instance, Barlow [7] 
described, 1887, the onset symptoms rapidly 
spreading paralysis man 23, who was recovering 
from measles and who died the course eleven days. 
The cord showed changes which enable one place the 
case this group although the grey matter had suffered 
relatively greater degree than some the other in- 
stances. and Marinesco [92], and Auch and 
Hobbs have recorded similar sequela cases 
variola, and Lepine [66] believes there definite typhoid 
myelitis the same infective character. very proba- 
ble, too, that many cases so-called urinary paralysis 
and the cases acute ascending paralysis secondary 
chronic cystitis described clinically Walker [133] should 
placed this category. 

may fairly assume, then, that acute ascending myelitis 
infective disease probably due the presence 
various bacteria the tissue the cord, and have 
already seen that acute poliomyelitis infective process 
due the influence bacteria their toxins. What 
the essential difference the pathogenesis the two con- 
ditions which will explain the very different morbid anatomy, 
the different symptomatology and the different etiology 
the way age, epidemic and seasonal incidence have 
second lecture laid before you grounds for believing 
that acute poliomyelitis the result poison, with neur- 
oglial circulating the blood stream. There 
still stronger evidence, mind, favour the view 
that acute ascending myelitis the result bacterial 
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infection the lymphatic system the spinal cord. 
saying this, not wish suggest that the disease 
myelitic secondary meningitis produced the presence 
organisms the cerebrospinal fluid. frequently see 
cases intense meningitis which there evidence 
myelitis beyond the general toxic effects the poison 
the ganglion cells and myelin sheaths. acute ascending 
myelitis have condition closely resembling the morbid 
process produced experimentally Homen [58], when 
injected organisms into the sciatic nerve into the sub- 
stance the spinal cord. The characteristics common 
both the human disease and the experimental results are the 
scattered irregularity the lesions, the preference for the 
white matter and especially for the posterior columns, the 
spread the process upward direction along the 
central cord and meninges, addition the essential 
features the inflammatory processes. The fact that 
many cases virulent meningitis, which the causative 
organism can seen great numbers the meningeal 
exudate, there invasion the cord itself, suggests 
that the subarachnoid space not direct communication 
with the intramedullary lymphatic system, although both the 
meninges and the cord can infected from the lymphatics 
the spinal nerves and spinal roots. The anatomical basis for 
this pathological fact not, far know, clearly under- 
stood. 

The theory lymphatic infection explains why, acute 
ascending the perivascular infiltration not 
general one acute poliomyelitis, and why the 
foci inflammation are localised such way one 
would expect from the lodgement micro-organisms here 
and there the tissues. other words, the incidence 
the disease independent the blood supply except 
far the vessels penetrating the cord carry with them 
lymphatic channels. Some further support offered 
case the presence the ring fatty change the pia 
mater, epispinal space, and periphery the cord, indicating, 
does, that the earliest changes took place this part 
the lymphatic system and thence spread along the lym- 
phatics the radial vessels into the interior the cord. 
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Unfortunately, this point view was not mind 
when examined the case anatomically. had been 
should have studied especially the lymphatic tracts leading 
the central nervous system, those which accompany the 
spinal nerves. the other have had the oppor- 
tunity examining carefully case secondary infection 
the spinal cord with sarcoma, the primary lesion being 
situated the kidney. patient with renal sarcoma under 
the care colleague Dr. Crawfurd, the Royal Free 
Hospital, developed the course few days number 
spinal root palsies and immediately afterwards all the symp- 
toms myelitic lesion the dorsal region. After death 
was able trace the path infection from the retro- 
peritoneal glands along the lymphatics the spinal nerves 
through the intervertebral foramina. Within the vertebral 
canal the spread took place along the anterior and especially 
the posterior roots the soft meninges all round the cord, 
and finally one two levels the dorsal region intra- 
medullary infection had taken place with patches soften- 
ing, chiefly the posterior columns. 

This case suggested very forcibly the possibility 
infection the spinal cord from the organs the abdomen 
and thorax, and confirmatory the experimental work 
Homen, spite the fact that malignant neoplasm and 
not bacterium was the infective agent. is, the 
other hand, conceivable that some instances the infection 
the cord may be, the first place, through the blood 
stream and the spread the morbid process within the 
cord carried the intramedullary and meningeal 
lymphatics. 

The question the diagnosis this disease need not 
detain long. Sufficiently careful clinical examination 
should prevent any confusion with acute poliomyelitis 
Landry’s paralysis account the presence more 
less complete sensory loss climbing the segmental ladder 
the body, rung rung, hand hand with the paralytic 
phenomena, and account the early affection the 
sphincters. similar way the root distribution the 
and paralysis will suffice distinguish acute 
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ascending from acute toxic polyneuritis, which 
disease the anesthesia rarely complete and usually 
confined the stocking and glove areas. 

obvious that the prognosis acute ascending 
myelitis must always exceedingly grave, and highly 
probable that the great majority cases end fatally. While 
admitting the element doubt which 
pervade the diagnosis case ending favourably, think 
that the following instance recovery 
serious malady. 


sailor, aged 30, was admitted into the National Hospital 
September 20, 1904, under the care Dr. Buzzard, suffering 
from progressive paralysis few days’ duration. had pre- 
viously been good health and sober habits, and while admit- 
ting several attacks denied syphilitic infection. 
Two months before admission had suffered temporarily from 
sensation numbness the feet and which practically 
cleared under some form medicinal treatment. During the 
week before came under observation the patient developed 
progressive numbness, beginning the feet and and 
spreading step step the legs and trunk high the 
thorax, the left hand having been affected the same way for 
few hours. This was associated the one hand with pain 
between the shoulders and tight girdle sensation round the 
waist, and the other with loss control over the sphincter and 
progressive weakness both lower extremities. the day 
admission became aware blurred vision his left eye, 
objects being indistinct and bluish colour. 

examination proved healthy, robust-looking man 
with impairment intellect, but with little appreciation the 
gravity his condition. There was disease detected 
the thoracic abdominal organs, but the tongue was furred and 
the abdomen distended. The function the cranial nerves ap- 
peared normal, with the exception the visual disturbance the 
left eye, which proved, from perimetric point view, due 
large central scotoma. 

Movements the neck and arms were well carried out 
ation was chiefly diaphragmatic, although the intercostal muscles 
were fair condition: the abdominal muscles were distinctly 
weak, preventing the patient from raising himself into sitting 
position without considerable assistance. 

The lower extremities were generally weak, and his gait, with 
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two sticks, was partly paretic and partly ataxic. The muscles were 


not atrophic, and only slightly increased tone. addition 
the subjective sensations which have already mentioned, was 
level the xiphisternum, and relatively level about 
inches above the nipples. There was complete loss sense 
position and muscular sensibility the lower extremities. All 
the deep reflexes were exaggerated, the abdominal reflexes absent, 
and both plantars the extensor type. was unaware the 
passage urine but was conscious the desire relax 
his sphincters without being able control them. 

the course few days the patient became steadily worse, 
the anesthesia and paralysis spreading upwards and involving the 
upper extremities, the legs becoming more flaccid and almost 
losing all tendon jerks, the left eye failing altogether, and the 
right eye developing paracentral scotoma the temporal field. 

After hovering between life and death for week two, steady 
progressive recovery began take place, and the patient left the 
hospital February, 1905. the present time back 
work, his vision has practically recovered, and only complains 
slight and occasional sphincter weakness. 

must add that although inunctions mercury were used 
during part his stay the hospital, did not appear any 
means certain that they were responsible for his improvement, and 
there was nothing suggest syphilitic origin for the disease. 


Judging from the clinical picture, inclined think 
that this was ascending infective myelitis with patch 
inflammation the region the optic chiasma, but the 
changes the cord could never have been intense 
destructive fatal case. The case not unique 
medical literature, and inclined think that some 
instances the disease have been called acute ascending 
Landry’s paralysis. Among these the case published 
Service [117] may probably included. 

The conclusions arrived connection with acute 
ascending myelitis are follows 

(1) group cases, which have the same clinical picture, 
but which may arise either spontaneously secondary 
complication other infective conditions, deserves the name 
acute ascending myelitis. 

(2) These cases are characterised from the clinical point 
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marked loss cutaneous and deep sensibility all kinds 
and with loss sphincter and anatomically 
acute inflammation the cord, affecting both the 
white and grey matter, generally the lower 
dorsal lumbar regions and Spreading upwards the 
medulla. 

(3) Both experimental and grounds 
there evidence support the view that the inflammation 
due infection the system the spinal 
cord other words, the disease lymphangitis. 

(4) The condition not and may due 
the action various micro-organisms. There 
particular age incidence, although, far know, 
does not occur children, nor there instance 
epidemic tendency. 

have completed, with the two 
myelitis and acute ascending consideration 
conditions which may regarded true inflammations 
the spinal cord, and may permitted draw your atten- 
tion one two points interest regard the features 


inflammation the central nervous system compared. 


those other tissues. 

Excluding vascular engorgement, the earliest evidence 
inflammation the proliferation cells the adventitial 
sheath the blood vessels, the so-called perivascular round- 
cell infiltration, the theories concerning which have already 
discussed. the tissues polymorphonuclear 
leucocytes from the blood stream relatively late occurring, 
and probably preceded, and partly, perhaps, superseded, 
active proliferation the neuroglial elements. Experimental 
research goes show that leucocytal emigration varies con- 
siderably with the infective agent work, some micro- 
organisms evoking more easily than others. 

Resolution, fibrotic reparation and necrosis are the com- 
mon results inflammation, pus formation rare term- 
ination the process even when pyogenic organisms are 
present the tissues. 

This not the time discuss the importance these 
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considerations relation the secondary infection the 
nervous system from purulent processes other parts, but 
their further study may throw light some obscure clinical 
cases which the symptoms point abscess formation 
without pus being really present. 


CHAPTER V.—OTHER Forms Toxic DISEASES 
THE NERVOUS SYSTEM. 


Paralysis. 


The first question have put this: ‘‘Is there 
distinct morbid condition deserving the name Landry’s 
Probably Landry’s paralysis the best abused 
name medical literature, and more cases have been 
described under that heading with justification than 
under any other title. form paralysis which has 
been rapid and which has happened begin the lower 
extremities and extend upwards has been called 
paralysis whether the changes the cord have been gross 
insignificant. Nearly many fatal cases acute polio- 
myelitis the adult have been published under the name 
Landry’s paralysis under their proper title. Taylor 
paper published 1902, makes the following 
statement: ‘‘Of special interest the clinical side are 
those cases which somewhat arbitrarily have been classed 
Landry’s paralysis, times spite lesions found 
post mortem which would naturally place them the category 
anterior poliomyelitis. Among these are the observations 
Bailey and Ewing, Thomas, and Green, Wilson, and 
Rothrock, all whom describe lesions essentially character- 
istic poliomyelitis, and yet classify their cases under the 
vague heading Landry’s paralysis. The tendency 
consider cases rapidly advancing paralysis, whether fatal 
not, regardless pathological findings, Landry’s 
paralysis, very noticeable much the best recent 
harmony, and would merely add that the tendency not 
confined America. 
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Much the same may said the efforts which have 
been made force all cases Landry’s paralysis into the 
category peripheral neuritis, but for this course there 
are much stronger grounds. quite evident that not 
every case acute ascending paralysis should called 
Landry’s paralysis, and therefore the important point 
decide whether there are sufficient other clinical and 
pathological data form special disease. mind 
does not matter, nor shall ever know, what was the 
actual disease from which the cases described Landry 
suffered. sufficient that called our attention 
class case which the symptoms were those 
rapidly-spreading motor paralysis without atrophy and 
without sensory sphincter disturbances, and which 
was unable the methods his disposal detect ana- 
tomical changes. Does this class case exist now? The 
answer this question the positive make 
allowance for our improved histological methods, and yet 
remember that Landry would certainly have been able 
detect the changes acute poliomyelitis any other 
acute inflammatory process. The advantages have over 
Landry consist chiefly being able examine nerve cells 
the Nissl and nerve fibres the Marchi methods. 

have had the opportunity examining clinically and 
anatomically three cases acute motor paralysis presenting 
the symptoms described Landry, and each case there 
were identical pathological findings, all which were slight 
and demonstrable only the methods have just referred 
to. 

Three cases alone are almost sufficient, but there are 
many others the literature which may added for the 
purpose establishing distinct morbid entity. 

The first case was one which [24] published full 
about four years ago, together with the results bacterio- 
logical investigation. the other two, one was observed 
before and one after the first, but neither have been pre- 
viously published. short account the clinical history 
each necessary before passing their pathological 
features. 
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Case 1.—A man, aged 33, was admitted into the National 
Hospital December 20, 1902, under the care Sir William 
Gowers. The patient had had syphilis fifteen years previously, 
and since years age had followed the occupation 
printer, which had recently necessitated his working close 
proximity hot stove, and standing hot floor. 
Fourteen days before his admission had noticed pins and 
numbness, and burning his upper and lower ex- 
tremities. and heaviness his hands and feet super- 
vened three days later, and prevented him from continuing his 
work. The signs paresis spread the extremities from the 
peripheral the proximal muscles, and became unable 
walk four days before came under observation. For several 
days had also suffered from shortness breath and some 
difficulty swallowing. 
examination the man was found thin and pale, 
cheerful, placid, and perfectly intelligent. His special senses 
and cranial nerves appeared healthy, but had distinct 
paresis his neck muscles. Respiration was embarrassed when 
talked, and was purely costal type, the diaphragm being 
absolutely paralysed. All trunk muscles were very weak. The 
legs and arms were markedly paralysed, and the proximal muscles 
seemed have suffered more severely than the peripheral all 
four extremities. There was muscular atrophy, and diminu- 
tion electrical excitability. 

The subjective mentioned above were present, 
but objective sensation was perfect, except for slight blunting 
touch below the knees. 

All deep and superficial reflexes were absent, and the sphincters 
acted normally. 

The paralytic phenomena became more marked, especially 
relation respiration, and the patient died four days later. The 
temperature varied between 99° and 100°, and the pulse between 
100 and 130. The duration his symptoms extended over 
eighteen days. 

Case 2.—A youth, aged 18, was admitted under the care 
Dr. James Taylor March 1902. The patient was en- 
gineer’s assistant, and had never had day’s illness since 
began work years age. There was history alcohol, 
syphilis. Three weeks before admission noticed 
some pain his back and feeling general weakness. Four 
five days later experienced definite paresis his legs, 
falling down attempting ascend some steps. The trouble 


4 
4 
q 
= 
2 
q 
ty 
Rie ges 
ty 


ORIGINAL ARTICLES AND CLINICAL CASES 


increased, and the course day two was obliged 
take bed. week later his arms lose power, respira- 
tion became affected and regurgitation fluid through his nose 
took place drinking. 

admission the patient looked strong and healthy lay 
bed, and his mind was perfectly clear. The motor functions 
the cranial nerves were case lost, but there was slight 
general weakness the facial, mandibular and palatal muscles. 
the other hand the tongue and eye movements were normal 
strength and range. 

The neck muscles were distinctly and the patient was 
unable raise his head. All the arm mov ats were feeble, but 
none absent; could not raise his forearm against 
gravity, but could extend and flex his and fingers against 
the same force. Full extension the terminal phalanges was 
impossible, and the movements carried the thenar and 
interosseous muscles were extremely the whole, the 
proximal parts the limb were affected the peripheral, 
but the condition was very generalised. 

The whole the thoracic and musculature was 
paretic, respiration being partly costal, diaphragmatic, and 
much embarrassed. Respiratory rate per minute. The 
legs were still more paralysed slight flexion gnd extension toes 
were possible, but movements ankles knees. The 
patient could just shift the thighs, but was unable lift them. 
The electrical reactions were normal the sensory 
side impairment cutaneous could detected, 
but the patient experienced some and pricking the 
hands, feet, and legs. There was some tenderness the calves 
and arms pressure. All deep and were 
absent, and examination the internal viscera revealed 
abnormality. The sphincters acted normally. 

Death took place within forty-eight his admission 
from respiratory failure, the temperature never rising above 
normal until just before death, when reached Duration 
symptoms about three weeks. 


Case 3.—N. M., agéd 41, was admitted into the National 
Hospital May 27, 1903, under the care Dr. Collier. 

The patient had enjoyed good health, with the exception 
attack rheumatic fever 22, and doubtful history syphilis. 
May noticed some tingling his hands and feet. 
May 23, the evening, was unable lift glass his lips, 
and the following morning was conscious weakness all 
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four extremities. the day admission had become unable 
stand even sit up, and his arms were useless. com- 
plained some painful cramps his paralysed limbs, and some 
dull pain the small the back. had numbness and 
sphincter trouble. 

examination, the patient proved large, muscular, 
robust man, quite unable help himself any way. His 
temperature was 99, pulse 112, respiration 28. There was com- 
plete flaccid palsy both the upper and lower extremities and 
the trunk muscles: raising the head from the pillow was just pos- 
sible. Respiration was very difficult, both intercostals and dia- 
phragm being extremely weak. Coughing was impossible, articula- 
tion imperfect, and voice feeble. Although had considerable 
difficulty masticating, his swallowing was fairly good. There 
were other signs the cranial nerves. 

Cutaneous sensibility was perfect everywhere, and tender- 
ness was present the muscles pressure over the spine. 
All deep and superficial reflexes, including the jaw-jerk, were 
absent. The electrical reactions were normal, except that the 
response the legs was perhaps rather slow. The sphincters 
were under normal control. The respiratory difficulty increased 
rapidly, and the patient died six the following morning, 
the temperature never rising above 100°4. this case the dura- 
tion the disease was only six days. 


The results the post-mortem examination the three 
cases may taken together, they closely resemble one 
another. The points interest are the following 

(1) evidence disease was present the nervous 
system the naked eye, except general vascular engorge- 
ment. particularly noted that the cord was firm 
consistence throughout all cases. 

(2) The only cell change was that seen the spinal 
cord the method, and instance was exten- 
sive. The first case presented considerable number 
cells, both the anterior horns and Clarke’s column with 
early pericentral chromatolysis, and few with complete, 
nearly complete, loss chromatin granules and excentra- 
tion nuclei, especially the lumbar region. both the 
other cases similar condition was met with, but even 
slighter degree the third. With regard this cell 
change, would remind you that found nothing the 

XXX. 
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kind the spinal cord any the general toxic cases 
which mentioned first lecture. 

(3) the Marchi method the nerve fibres the cord 
and the peripheral nerves showed the fine scattered 
droplets fat which referred first lecture. 
pointed out then that this form myelin degeneration 
differed from true Wallerian toxic degeneration, the fact 
that the droplets were smaller and discontinuous, generally 
single, only two three together, and was not neces- 
sarily associated with any loss function the part 
the axis cylinders. Having found similar appearance 
all sorts toxic conditions without paralysis, not 
inclined regard Landry’s paralysis indicative 
anything more than the toxic state undoubtedly present. 
When published the first case some years ago attached 
more importance this fatty change than the 
present time. 

Fatty change was also demonstrated the Marchi 
method some the leg muscles two out the three 
and the cells the spinal cord probably contained 
rather excess fat, seen the same method. 

(4) There was definite evidence neuroglial 
vessel changes. the first case, one part the cervical 
region very slight perivascular infiltration was seen 
around one the branches the central artery, but this 
was entirely exceptional. Examination the neuroglial 
tissue sections the first case, stained violet, 
showed that many the neuroglial nuclei were surrounded 
rather more protoplasm than normal, but there was 
nothing suggest active proliferation these elements. 
certain number amylaceous bodies was present each 
instance. 

subtract from the morbid changes have described 
the diffuse fatty myelin degeneration the white columns 
the cord and the peripheral nerves, which common 
acute toxic states various kinds, have left practi- 
cally nothing but the ganglion cell changes the spinal 
cord. The latter are not great degree extensive 
distribution, but must regarded important account 
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their absence cases toxemia. There 
justification, then, histological data are count for 
anything, for believing that the poison work these 
cases exerted its chief influence the ganglion cells, and 
that the changes thus induced form the only obvious morbid 
anatomy the disease. With this must rest content, 
noting, the way, that histological change does not 
indicate truthfully, this instance, many others, the 
depth functional disturbance. 

The cases have just described are not any means 
the only instances the literature which the clinical 
symptoms Landry’s paralysis have been associated with 
slight cell changes, and diffuse fatty myelin degeneration. 
Moreover, the cases which were examined before the days 
the and Marchi methods, and which presented 
anatomical changes may well allowed place the 
same category. 


Bacteriology. 


usual, discussing the bacteriology Landry’s 
paralysis, drag into the discussion all the cases acute 
spinal paralysis which bacteria have been detected the 
spinal cord, the meninges, the blood. have done this 
myself previous paper, but now shall confine myself 
those examples the disease which may properly 
placed the side the three cases have just described, 
cases which there nothing suggest 


invasion the spinal tissues with inflammatory reaction. 


the first place will recapitulate briefly the results 
bacteriological investigation Case 

(1) micrococcus was isolated pure culture from the 
blood the patient after death. 

(2) organism, indistinguishable from that which was 
cultivated, was found large numbers the external part 
the spinal theca. 

(3) subdural injection the cultivated coccus into 
rabbit produced after some days rapidly-spreading palsy. 

(4) The same organism was discovered the theca 
the rabbit and isolated pure culture from its blood. 
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(5) neither the patient nor the the organ- 
ism demonstrated the spinal cord the pia- 


arachnoid, and neither case werg there inflammatory 
reactions those tissues. 
second and third cases all find bacteria, 


either culture staining and sections, were 
without result. must that Case 
occurred before Case and the blood theca were 
not examined. 

The same lack success has attended the bacteriological 
examination most cases Landry’s paralysis which have 
not shown evidence being reality cases inflammatory 
myelitis. 

Roger and Josué recorded case acute ascend- 
ing paralysis, without any known etiological factor, which 
they found toxic changes the cells the lumbar enlarge- 
ment. Sections stained for bacteria did not demonstrate 
the presence any organism, but cultivations from the 
heart blood produced diplococcus resembling the pneumo- 
coccus. Injections the coccus into mouse did not prove 
fatal. rabbit submitted the same experiment died 
the end twenty-one days with symptoms paraplegia, 
and the diplococcus was recovered from its blood. Mac- 
namara and Bernstein [70] isolated from the blood and 
cerebrospinal fluid case Landry’s paralysis during 
life, most frequently seen tetrad groups, 
staining Gram and growing anerobically gelatin 
without liquefaction. They considered that bore some 
resemblance the organism which had found, but were 
unable obtain any positive results from experimental 
inoculation. The latter might due, according their 
statement, the fact that only subcultures were used for 
injection animals. This case made complete recovery. 

These are, opinion, the only positive observations 
which are value regard the bacteriology the 
particular class case under consideration. There little 
on, present, but clear that the blood should 
investigated well the cerebrospinal fluid during life, 
and that other tissues besides the central nervous system 
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will need more careful search after death. The possibility 
the extradural vascular tissues forming hiding place 
one which have already drawn attention, but one 
and only opportunity for confirming this was unsuccessful. 

With your permission will leave the subject Landry’s 
paralysis this point, for the moment, and reserve the 
discussion its pathogenesis, diagnosis and prognosis until 
have said something about acute toxic polyneuritis. 


Toxic Polyneuritis. 


The subject toxic polyneuritis very large one, and 
cannot deal with whole. There are, however, cases 
belonging this group which the acute onset, the wide- 
spread palsy, and the lack any marked anesthesia produce 
striking clinical resemblance cases Landry’s paralysis 
even some instances acute poliomyelitis. with 
these cases have now todo. The question title again 
presents itself, and there general feeling that this group 
might well have distinctive name, only suitable one 
could found. degeneration the lower motor 
neurone” too long, neuronitis” open 
popular, not medico-legal, misinterpretation. 
haps better postpone the classification the various forms 
toxic polyneuritis until know more about the agents 
concerned their causation. The only object have bring- 
ing these cases forward endeavour settle the question 
their identity non-identity with Landry’s paralysis. 

The solution the problem is, believe, great prac- 
tical moment that involves the all-important question 
prognosis individual instances. 


Case 1.—A man, aged 25, was admitted into the Royal Free 
Hospital August 1903, under the care Dr. Carr. His 
previous health had been good with the exception syphilitic 
infection three years before, for which had been well treated. 
had always been abstemious regards alcohol, and had been 
toial abstainer for four months. other etiological factor 
could discovered account for his disease. About six weeks 
before admission had suffered from some vague pains called 
rheumatic, from which recovered. August did not 
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feel well, was easily exhausted and faint, and experienced some 
tingling his hands and feet and some pains his toes while 
walking. the course the next few days rapidly developed 
paresis all four limbs, and, certain extent, his trunk 
muscles, although respiration was never embarrassed. ex- 
amination this paresis was found slightly more marked 
his left than his right side, and affect the peripheral more 
than the proximal parts the extremities. There was also well- 
marked loss power the muscles supplied both facial 
nerves, that was unable shut his eyes firmly 
whistle. There was practically loss cutaneous sensibility 
anywhere, but the limb muscles were tender pressure. 
The tendon reflexes were abolished and the plantar reflexes the 
flexor type. The patient made somewhat rapid recovery, but 
not without some wasting the muscles below the knees and 
elbows, which were slower regaining power than those the 

thighs and upper arms. 


Case 2.—A married woman, aged 34, was admitted into the 
National Hospital January 15, 1904, under the care Dr. 
Beevor. 

Her previous history was good, and, regards alcohol, free 
from suspicion. fortnight before her began she had 
suffered from influenza. The onset her illness was charac- 
terised three days pain the back and legs followed 
sudden development almost complete loss power the 
lower extremities. week later her arms and face became 
similarly affected. 

admission she was found have facial diplegia the 
peripheral type affecting both the orbicularis palpebrarum and 
oris, well the other muscles supplied the seventh nerves. 
The function the other cranial nerves was normal. 

All four extremities were markedly paretic, the peripheral 
muscles suffering more severely than the proximal. There was 
sensory loss, but both nerves and muscles were tender 
pressure. the deep reflexes were absent, the abdominal 
present and the plantar the flexor type. Slight but temporary 
difficulty micturition was also noted. The patient made 
fairly rapid and complete recovery. 


Case 3.—A man, aged 26, was admitted into the National 
Hospital March 1897, under the care Dr. Ormerod. 
was tailor trade, his were good, his previous 
health satisfactory, except for two years before, and 
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his habits were temperate. weeks before admission the 
patient fell off his bicycle and cut his hand, the wound healing 
time. Six weeks before admission noticed numb- 
ness both hands, and week later numbness both feet. This 
was immediately followed weakness all four extremities. 

examination his cranial nerves were tested and found 
normal. The movements the head and neck were well per- 
formed. All the muscles the arms were feeble, but none 
them completely paralysed. Respiration was carried the 
intercostal muscles, the diaphragm being entirely out action. 
The abdominal muscles were moderately affected. There was 
great weakness the legs, especially ankle movements. The 
knee movements were affected more than those the hips. 
Cutaneous sensibility was slightly diminished over the glove and 
stocking areas, and the muscles the limbs, especially the 
forearms, were tender pressure. None the deep reflexes 
were obtained, the abdominal reflexes were brisk, and there was 
slight difficulty emptying the bladder the supine position. 

This patient made rapid and good recovery, but re-appeared 
the hospital six years later precisely similar condition, 
which had again begun about six weeks before his admission. The 
paralysis had been ushered with numbness hands and feet, 
and had attacked the peripheral more than the proximal limb 
muscles. Speaking generally, the patient was worse than during 
his first attack, and suffered from slight impairment phonation 
and deglutition, but his restoration health was both rapid and 
complete. 


Such cases these could easily multiplied, but the 
three chosen will serve illustrate the class with which 
dealing. 

The opportunities for studying the morbid anatomy 
this condition are not numerous account its more 
favourable course, but there are instances which fatal 
termination has occurred, and which lesions limited the 
lower motor the motor and sensory neurones 
have been found. 

Apart from cases complicated with history alcohol, 
the only post-mortem examination have made bearing 
this subject was that case already published Stanley 
Barnes [8] his paper Toxic degeneration the lower 
motor neurone.” this patient, woman years age, 
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the history recorded two attacks peripheral neuritis. The 
first followed attack mumps, about fourteen months 
before her death, and affected the lower extremities only. 
The second occurred two months later, and involved all 
four extremities. The second attack left her with almost 
complete atrophic palsy feet and hands, the proximal 
muscles the limbs recovering. About year later she 
became suddenly ill, and the course few days de- 
veloped fresh paresis, which caused her death from respir- 
atory failure. 

this case found, addition, the evidence the 
old lesion, acute toxic changes the anterior horn cells 
the cervical and lumbar enlargements, although recent 
changes were present the peripheral nerves, fact which 
not wondered when remerabered that the 
paralytic phenomena the third attack had hardly lasted 
long enough for demonstrable changes the Marchi 
method. 

There can little doubt that this patient 
the third attack some toxemic condition implicating the 
lower motor neurones. 

The same case illustrates the physical condition 
patient who has suffered from severe attack this disease 
the presence almost complete atrophic palsy the 
peripheral parts the limbs. 

Let contrast this with case which has been recently 
under the care Dr. James Taylor the National Hospital. 
man 26, the course two three weeks, developed 
marked paresis all the muscles his and trunk, 
beginning the legs and spreading similar 
paresis affected the facial muscles and those deglutition. 
was remarked that the movements the hips and shoulders 
were weak those the ankles and cutaneous 
sensibility was practically there was definite 
tenderness any muscles pressure. the ccurse his 
recovery, which took place gradually and during 
the two months was hospital, the gain power was 
steady and equal over the whole the musculature, and 
local atrophy was present any time. Dr. regards 
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the case one mild Landry’s paralysis—an opinion with 
which complete accord. 

While clear that, both the cases which have 
described under the heading Landry’s paralysis and 
those which have referred examples toxic poly- 
neuritis, the incidence the toxic agent chiefly upon 
the lower motor neurones, there undoubted evidence from 
the clinical point view that the two conditions are not 
identical. 

both groups all the muscles the body may 
involved, but Landry’s paralysis the rule find the 
paralysis evenly and generally distributed, toxic poly- 
neuritis detect more pronounced affection the limbs, 
and especially their peripheral parts, and some cases 
the facial nerve. There are other points diagnostic 
value which shall refer presently. the meanwhile 
will interest consider whether there are any patho- 
genetic facts which will throw light the difference between 
these two clinical pictures. Taking the case the toxic 
polyneuritis first, only natural suppose that the 
poison work carried the blood, and that the parts 
innervated the grey matter the cervical and lumbar 
enlargements suffer more than those similar connection 
with the dorsal region for reasons which have already 
given discussing the general principles blood supply. 
the same time the whole each lower motor neurone, 
including both the cell and its axone, exposed the 
poison the general circulation, and under these circum- 
stances the particular affection the long processes the 
periphery the limbs has explanation offering some 
degree probability. This applies all forms poly- 
neuritis, whether the poison autogenous oxogenous 
origin long carried the blood. 

possible that the lower motor neurones are affected 
different way cases paralysis? Marinesco 
his experimental inoculations various forms bacteria 
into the subarachnoid space animals found that some 
cases the organisms invaded the arachnoid space and the 
lymphatic spaces around the vessels without producing 


4 
ty 
| 
| 
*4 
| 
1 
| 
j 
| 
“ 
¢ 


ORIGINAL ARTICLES AND CLINICAL CASES 


vascular leucocytic reaction, the same time secreting 
toxins which affected the elements the spinal tissues. 
This fact one great importance because would seem 
show that certain bacteria their toxins present the 
lymphatic system the cord can produce toxic effects 
without inflammatory reaction. first case Landry’s 
paralysis found the cocci the extradural tissues, and 
quite conceivable that infection either the cocci 
their toxins could take place from those tissues into the 
extramedullary and intramedullary lymphatics. From the 
absence actual organisms the spinal tissues most 
these cases probable that the toxins play the most 
important part this infection. Allowing for moment 
that this theoretical process can take place must 
granted that explanation the gradual, ascending, step 
step involvement the central nervous system pro- 
vided, and one which makes the progressive and even 
distribution the palsies more readily understood. The 
fact that the current the lymphatic channels the spinal 
nerves sets the direction the spinal cord explains, too, 
the absence direct toxic influence upon the peripheral 
branches these nerves. This theory does not necessarily 
pre-suppose that the blood free from the responsible 
organism nor that the extradural tissue its only resting 
place, but suggests that there may places where the 
bacteria may find suitable lodgment for the purposes 
multiplication and whence they may pour their toxin into 
the spinal lymphatic system. 

reference the specificity the two diseases under 
discussion, there does not appear evidence 
which form opinion either for against either 
them, being the result only one species bacterial 
infection. The specificity Landry’s paralysis more 
entertainable than that acute toxic polyneuritis, for which 
even impossible say times whether organic 
inorganic poison responsible. 


CHAPTER VI.—GENERAL CONCLUSIONS. 


must now hasten pass from what may well con- 
sidered the realms theory the more practical results 
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own observation the clinical characteristics which 
distinguish the various morbid conditions have dealt with. 
doing this will leave acute ascending myelitis out 
consideration, for the reason that its sensory and sphincter 
disturbances are distinguish from any the 
other three diseases. 

The two most important problems are the differentiation 
acute poliomyelitis from Landry’s paralysis, and that 
the latter condition from acute toxic polyneuritis. 

The mistake calling case acute and widespread 
poliomyelitis one paralysis has been made 
often and such good observers, that feel shame ad- 
mitting that have the same way. The error, how- 
ever, has led consider whether there are clinical 
features the early stages these diseases, which time 
the only possibility confusion arises, characteristic enough 
prove efficient guides. 

The following points must not taken universal 
and unexceptional application, but general principles 

(1) The constitutional symptoms the severe cases 
acute poliomyelitis are more marked than those Landry’s 
paralysis, the range temperature higher, often reaching 
102° 104°, the malaise and anorexia more profound, 
vomiting and disturbance the alimentary canal more 
frequent. children convulsions are often associated with 
the former ailment. 

(2) Sensory phenomena.—In Landry’s paralysis there 
may be, and often is, complaint pain the back, 
sensations numbness tingling the extremities before 
and during the onset paralysis. The only sensation 
complained the paralysed limb that discomfort 
cramps arising, partly, any rate, from their immo- 
bility they may handled without giving rise anything 
more than slight tenderness deep muscular pressure. 
acute poliomyelitis the pains complained are more 
urgent and affect not only the back, head and neck, but 
frequently the limbs well. The may 
present, but prominent feature the pain, sometimes 
very severe, elicited passive movements the affected 
extremities. 
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(3) Motor phenomena.—In both diseases paralysis 
flaccid and may general. The escape single muscle 
group muscles region where all the others are 
affected, marked asymmetry the condition corre- 
sponding muscles the two sides the body are suggestive 
acute poliomyelitis rather than Landry’s paralysis. 
Within few days, week the onset cases acute 
poliomyelitis, death has not occurred, usual find 
rapid recovery some parts and early atrophy and electrical 
changes others. Landry’s paralysis recovery, 
takes place, slow and evenly distributed without marked 
atrophy. 

(4) both diseases the sphincters usually escape, the 
inability empty the bladder and rectum, which often 
temporary symptom, being due the impaired abdominal 
musculature and the position the patient. 

Similar general rules for diagnostic guidance can 
drawn the case Landry’s paralysis and acute toxic 
polyneuritis. 

(1) the constitutional symp- 
toms Landry’s paralysis may only slight severity, 
the rule find some rise temperature and associated 
anorexia. Cases acute toxic neuritis may, the other 
hand, often run their course with corresponding features. 

(2) Sensory have already referred 
those Landry’s paralysis. acute toxic polyneuritis 
numbness, pins and needles and sharp pains are common 
the extremities and very marked tenderness muscles, 
sometimes nerves, the rule. There may may not 
relative the glove and stocking areas. 

(3) Motor phenomena.—These are very important and 
can only properly appreciated carefully and systemati- 
cally testing the various groups inuscles the body. 
the first place, the limbs are more affected than the trunk 
and the peripheral parts the limbs more than the prox- 
imal acute toxic the same disease, 
although many the trunk muscles may involved, the 
most marked incidence generally upon the diaphragm, 
which case respiration becomes entirely costal. the 
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cranial nerves, those supplying the facial nerves are often 
picked out and may the only ones suffer. Sometimes 
the palate also affected. 

Landry’s paralysis the musculature affected gener- 
ally and evenly, the trunk and limbs presenting degree 
paresis which more less symmetrical and equal. 
cases which the paralysis first affects the lower 
extremities not uncommon find these parts most 
paretic the time observation, but the spread the 
disease will then progressive one upward direc- 
tion and the thoracic muscles may succumb before the 
diaphragm, both may equally weak. When the 
muscles affected the cranial nerves are involved, deglu- 
tition, phonation, articulation, together with the movements 
the face and jaws may impaired, but the fatal termina- 
tion generally takes place before any one these actions 
are abolished. The condition may progressive over two, 
three, more weeks, and yet unassociated with any 
definite local atrophy muscles, and recovery may take 
place without its appearance. 

acute toxic polyneuritis recovery, even rapid and 
good, usually accompanied some temporary muscular 
atrophy and diminished electrical excitability some the 
limb muscles, especially the dorsiflexors the ankles and 
the extensors the wrist and fingers. 

The deep reflexes are abolished both diseases the 
affected parts. abdominal reflexes are often retained 
acute toxic polyneuritis, and nearly always abolished 
Landry’s paralysis. The plantars are absent flexor 
type both instances, and the sphincters are only tempor- 
arily, all, disturbed. 

addition, interesting note that relapses and 
recurrences occur toxic polyneuritis, although they are, 
far know, unrecorded poliomyelitis Landry’s 
paralysis. 

acute poliomyelitis the prognosis depends upon the 
extent the morbid process with especial relation the 
respiratory musculature. the case published Greene, 
Wilson and Rothrock [49], artificial respiration was carried 
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for forty-one days before sudden death brought merci- 
ful solution hopeless problem.” survives 
the first few days without grave difficulty, the 
prognosis may regarded favourable. 

The issue cases acute ascending myelitis have 


already discussed, and need only here the gravity 


the outlook. 

paralysis must also regarded particularly 
fatal disease, and this respect preseats most distinct 
contrast acute toxic polyneuritis, which favourable 
termination may generally anticipated. 

conclusion, venture hope that have provided 
some evidence that there are four distinct kinds acute 
paralysis; that there are clinical and anatomical points 
which they may differentiated, and finally, but 
means conclusively, that acute poliomyelitis acute 
specific fever which the nervous system attacked 
through the circulation, acute ascending myelitis spinal 
lymphangitis, paralysis possibly species spinal 
lymphatic intoxication, and acute toxic polyneuritis tox- 
producing parenchymatous degeneration the lower 
motor neurones. 
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CASE ACUTE POLIOMYELITIS. 


STANLEY BARNES, M.D., D.Sc., M.R.C.P. 
Assistant Physician the General Hospital, 
AND 


JAMES MILLER, M.D., D.Sc., 


Special Lecturer Bacteriology the University, and Visiting Pathologist 
the General Hospital, Birmingham. 


Boy, aged was admitted the General Hospital, 
Birmingham, September 1906, under the care one 
(S. B.) suffering from paralysis. 

Until week before admission had always been 
healthy, and the family history was unimportant. 
September whilst out playing yard, complained 
his mother pain the back the neck, spreading later 
the head. seemed very ill that night, and had 
severe shivering fit. was kept bed, but weakness 
was noticed for two days, when was found that all four 
extremities were feeble. During this period there was some 
delirium, and slept little. Urine and were passed 
into the bed from the third day after the onset. became 
gradually weaker, and September was sent into the 
Hospital. 

admission was well-nourished boy, but looked 
very was mentally clear, but could reply ques- 
tions very weak voice only. complained some 
pain the epigastrium. The tongue was coated, the 
abdomen was flaccid, little tumid, but not tender. The 
pulse was 80, regular, and high tension. Respiration was 
28, shallow and purely diaphragmatic type, the ale nasi 
being action there was considerable cyanosis, and was 
sweating freely. The temperature was slightly sub-normal, 
but rose 99°8° the point death twenty-four hours 
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later. The urine contained faint albumin, but 
was otherwise normal. 

was impossible make any exhaustive examination 
the nervous system account his extreme weakness, 
but the following facts were noted. 

(1) Sensation.—He had this stage subjective sensa- 
tion (pain, numbness, tingling). There was clearly 
marked loss sensation pin-pricks anywhere the 
trunk limbs. Touch, heat and cold were not tested. 
Hearing and sight were good. The fundi were normal. 

(2) Motor.—The pupils were equal and reacted well 
light, and accommodation. All ocular movements were 
good, and there was squint. The face muscles appeared 
act normally. The masseters and temporals acted fairly 
well, and the jaw could depressed actively. The palate 
and tongue were not paralysed, and, considering the general 
condition the patient, acted well. 

Both lower extremities were completely paralysed. 
Slight voluntary movements were possible the biceps 
the left arm, but otherwise both upper extremities, including 
the scapular muscles, were powerless. The head cculd 
feebly rolled from side side, but could not lifted off the 
pillow. There was rigidity the neck. The scalene 
and intercostal muscles were totally paralysed, the upper 
part the chest sinking during each inspiration. The 
abdominal muscles could feebly contracted, but were not 
sufficiently strong permit vomiting (he made many 
futile efforts vomit). 

(3) the muscles were The corneal, 
pupillary and palate reflexes were normal, but the jaw-jerk, 
arm-jerks, abdominal reflexes, knee-jerks, ankle-jerks, and 
plantar reflexes were all absent. sign was not 
present. 

weakness respiration became greater, the cyanosis 
deepened, and the heart’s action became tumultuous. All 
voluntary movement was now lost the left arm, and 
died respiratory failure during the afternoon 
September 10. 
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The post mortem was performed September 
9.30 a.m. The whole body was examined, but there was 
nothing special note any the organs, with the 
exception the brain and spinal cord. The pia-arachnoid 
the brain showed some abnormal distension the 
vessels, but there was other change observed 
naked-eye examination. passing the finger along the 
spinal cord, section it, about inches length, 
occupying the fourth, fifth, sixth, and seventh cervical seg- 
ments could felt distinctly softer than the rest. 
cutting into this softened area the grey matter was seen 
swollen and congested, and places there were punctate 
hemorrhages. Both grey and white matter the cut 
surfaces projected the level the cut. Similar 
appearances, but less marked, were observed sectioning 
other parts the cord. The vessels the pia-arachnoid 
were more prominent than usual, but there was obvious 
exudation. 

Cultures were made various media from surface 
the cord cut with sterile knife. seven the tubes 
after hours there was slight amount growth which 
proved later Staphylococcus pyogenes citreus. 
two the tubes there were, addition, single colonies 
Staphylococcus albus. 

The cord and brain were fixed per cent. formalin, 
and portions were hardened and cut paraffin. These were 
taken from all the regions the cord, from the medulla, 
pons, crura, cerebellum and cortex cerebri. Sections were 
stained the following methods: hematein and van 
Gieson, Heidenhain’s hematoxylin and van Gieson, eosin 
and methylene blue, Weigert’s fibrin method, &c. 

Microscopic examination shows the following changes 
the cervical region. The pia-arachnoid little affected. 
There appears some dilatation the vessels and some 
increase the cellular elements, but little else note. 
the anterior fissure the vessels are distinctly dilated, and 
there infiltration the tissue around with cells which 
appear mainly lymphocytes. The vessels the cord, 
soon they pass into the white matter show marked 
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degree dilatation and perivascular infiltration. The 
cells taking part this infiltration may roughly divided 
into two groups: (1) cells with small, circular, deeply-stain- 
ing nuclei with small amount non-granular protoplasm, 
and (2) cells with larger, oval indented nuclei, paler stain- 
ing with relatively large amount non-granular proto- 
plasm. These vascular changes are not confined any 
one group arteries, but are observed the central 
arterioles and the lateral and posterior branches (fig. 2). 
regards the white matter, there some evidence 
destruction axis cylinders and myeline sheaths, but 
the grey matter that the chief changes are observed. 
the grey matter the vascular changes are more marked, 
the vessels are dilated and surrounded numerous inflam- 
matory cells, and here and there into the 
substance the grey matter can seen. The hemorrhage 
seems originate from small capillary, and often 
possible see the exact spot where has occurred (fig. 1). 
These hemorrhages are more frequent the anterior horn 
and the left side; they are, however, observed not 
infrequently the posterior horn, and they also occur the 
right side. There also observed the grey matter 
marked infiltration the tissue with cells. These, 
before, may divided into two main varieties: (1) small 
cells with dark-staining round and small rim 
protoplasm which are indistinguishable from the lymphocytes 
the blood (2) larger cells with large pale-staining nuclei 
with wide chromatin network which may any shape, but 
are usually oval indented, and with cell body irregular 
shape, having considerable amount protoplasm which 
frequently shows vacuoles, but never contains granules. 
There are, addition, few polymorphonuclear leucocytes. 
This cellular infiltration the grey matter general, and 
not specially marked around the areas hemorrhage. 
The groups ganglion cells the grey matter show 
varying stages degeneration. Where the inflammatory 
changes are most marked they have considerable extent 
disappeared. the neighbourhood hemorrhages, the 
other hand, although degenerative changes are visible, they 
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Section cervical cord stained with thionin blue. 480. Two small 
into anterior horn (A, coming from capillary blood vessel. 
Ganglion cell showing evidence degeneration. 


Section cervical cord stained with eosin and methylene blue. 480. 
vessel posterior horn showing marked perivascular infiltration with 
cells, all which are mononuclear and non-granular. 


3 
= 
te 
= 


| 
i 
7 
a 
4 
om 
A 7 
5 
| 


CASE ACUTE POLIOMYELITIS 105 


are not specially evident. The cells the anterior horn 
show the most marked changes, but the cells Clark’s 
column and the posterior horn are also affected. 

Portions the cord from dorsal, lumbar and sacral 
regions were also examined, and similar changes were ob- 
served, but less marked degree. were not 
observed any other portion the cord, but degenerative 
changes the ganglion cells and infiltration the grey 
matter were well marked, more especially the lumbar 
enlargement. 

Portions the medulla were also examined, but here, 
with the exception some ill-defined degenerative changes 
the nuclei, some perivascular infiltration, and few small 
collections inflammatory cells the grey and white 
matter, nothing note was observed. 

Portions pons, crus, cerebellum and several pieces 
cerebral cortex, were examined, but showed special ab- 
normal appearances. 

The above case presents features most respects similar 
the seven acute cases collected and described Wickman 
his Studies Acute Poliomyelitis.” also very like 
one the cases mentioned Batten. One two points 
about the histological appearances are deserving more 
careful consideration, and comparison with other pub- 
lished cases similar nature. 

all the cases recorded Wickman [1], and also 
Batten’s case, the lumbar enlargement was the portion 
the cord most affected. the above case undoubtedly 
the middle cervical region which shows the most extensive 
changes, although the lumbar enlargement the inflam- 
matory changes are again very definite. 

regards naked-eye appearances, our case corresponds 
all respects with these Wickman. only one case, 
however (No. 4), did Wickman observe distinct softening 
portion the cord, and that case was the dorsal 
region. 

Wickman lays stress upon the presence varying 
amount leptomeningitis his cases which was always 
most marked the sacral region. places our case some 
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increase cells observed the pia and around its 
vessels which appear somewhat dilated, but portion 
the cord are these appearances all prominent. 

Like Wickman, and contrast Batten [2], have 
been unable observe any evidence thrombosis any 
the vessels entering the cord. difficult make 
dogmatic statements this point, but taking our criteria 
ante-mortem thrombosis the aggregation white cells 
and the presence fibrin, are able say that have 
observed such appearances, although careful search was 
made suitably-stained specimens. 

There undoubtedly dilatation the vessels which 
have entered the cord, and there most marked increase 
cellular elements their adventitia. These changes are 
not restricted any one group vessels, but are 
observed branches entering the anterior, lateral, and 
posterior portions the cord; they ere somewhat more 
prominent vessels going the anterior horn. 

With regard the nature the cells and their exact 
position, not feel that can make any dogmatic 
statement. mentioned above, too chief 
varieties, viz., (1) small round cell with deeply-stained 
nucleus and small amount non-granular protoplasm. 
(2) large cell with large pale, often indented, nuclei and 
considerable amount hyaline protoplasm. addition, 
there are cells showing all gradations between the above 
extremes. The first-mentioned cell differs essential 
respect from the small lymphocyte the blood. The larger 
varieties appear correspond the cells 
Marchand the clasmatocytes Ranvier, and some 
varieties the described Maximow. They 
probably take origin from the cells the adventitia. 

The infiltration the grey matter is, again, most marked 
the cervical region, although present throughout the cord 
and very prominent the lumbar enlargement. one 
time the right side which most affected, another 
time the left. The degree cellular infiltration 
appears bear special relationship the hemorrhages. 
regards the nature the cells taking part the 
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infiltration not feel that can make any dogmatic 
statements. Two ideas are held observers this point. 
The one that the cells are chiefly leucocytes with possibly 
some endothelial cells, the other that they are derived 
mainly from the fixed cells the grey matter and more 
particularly from the neuroglia. The former view held 
Schmaus [3] and Wickman, the latter Nissl [4]. dis- 
tinguish here with Wickman again two chief varieties 
cells, regards the origin the predominent variety 
are large cells with irregularly-shaped nuclei and con- 
siderable amount of, frequently, vacuolated and, sometimes, 
branching protoplasm would merely say that not 
consider them leucocytes. Wickman appears 
regard them leucocyte origin and states that has 
observed transitions between them and true polymorphs. 
have seen evidence support this. Cells which 
are undoubtedly polymorphonuclear leucocytes are very 
rarely found. appears from analogy with 
inflammatory conditions similar duration other 
tissues that the majority these cells probably represent 
the progeny actively multiplying connective tissue cells 
whether these dividing cells take their origin from the walls 
blood vessels are derived from neuroglia elements 
feel unable, the absence elective staining method 
for the latter, make any decided statement. have 
not observed any “plasma” cells, nor have seen cells 
resembling the mast Ehrlich. 

were frequently found the grey matter 
the cervical region. This was also Wickman’s experi- 
ence. These hemorrhages were not confined the an- 
terior horn, but were present also the posterior. The 
actual point rupture the capillary could found not 
infrequently. hemorrhages were observed the white 
matter, although Wickman’s cases showed them. 

The degenerative changes the ganglion cells were 
the usual kind and were most marked, Wickman de- 
scribes, the areas most intense infiltration. They are 
not specially prominent near hemorrhages. 

Wickman describes several his cases changes 


4 
4 
cy) 
| 


108 ORIGINAL ARTICLES AND CLINICAL CASES 


the central canal—defects the ependyma and the forma- 
tion what appear thrombi. have occasionally 
observed defects the epithelial lining, but have been 
unable convince ourselves that these were necessarily 
pathological. have also observed the canal blocked 
exudate containing leucocytes, but this was only seen 
one point and might also have been artefact. 
Several Wickman’s cases were examined for 
organisms culturally, and all were examined microscopi- 
cally. case were any germs found. have failed 
find evidence the presence organisms sections 
although many were examined appropriate methods. 
previously stated, however, obtained cultures Staphy- 
lococcus citreus from the cord the post mortem. 
not wish unduly emphasise this finding, would merely 
remark that staphylococci are not organisms commonly 
found the internal organs the result post-mortem 
invasion. Further, Looft and Dethloff [5], and more 
recently Schultze [6], have found diplococci the 
cerebrospinal fluid from typical cases poliomyelitis. 


Spiller [7] obtained culture Staphylococcus pyogenes 
albus from the intradural fluid from the cord case 
anterior poliomyelitis adult suffering from small-pox. 


CONCLUSIONS. 


(1) regard this case one acute generalised 
poliomyelitis the same type that usually called 

(2) The anatomical findings lead believe that the 
changes the grey matter the spinal cord are inflam- 
matory and not primarily thrombotic. 

(3) The bacteriological examination suggests that the 
disease may have had bacterial origin. 

(4) That the disease usually termed acute anterior 
poliomyelitis, parts the grey matter the cord other than 
the anterior horns may similarly inflamed. 

(Specimens from the above case were shown the 
meeting the Pathological Society Great Britain and 
Ireland, January, 1907.) 
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ADULT, WITH MARKED BULBAR AND OCU- 
LAR SYMPTOMS: MICROSCOPICAL REPORT. 


PERKINS, M.A., M.B.CAMB., F.R.C.P.LOND. 
Physician Out-Patients, St. Thomas's Hospital the Brompton 
Hospital for Consumption and Diseases the Chest 


AND 


LEONARD DUDGEON, M.R.C.P.LOND. 


Bacteriologist St. Hospital, Joint Lecturer General Pathology 
and Lecturer Special Pathology the Medical School, Director the 
Clinical and Pathological Laboratories. 


C., male, aged 26, was admitted St. Thomas’s 
Hospital October 21, 1906. 

Neitber the family history nor the patient’s previous his- 
tory contained anything importance. Four years earlier 
had sutfered from inflammation the bowels for five 
days, but there was other history any serious illness. 

The present illness dated from October 16, when the 
patient felt chilly and suffered from frontal headache, with 
pains the limbs. Though able work next day, 
felt ill and took his bed the evening. 

When seen Dr. Kitchin October the headache 
and pains had disappeared, but complained sore throat 
and weakness. The fauces, however, were clean, the palate 
moved normally, and there was alteration speech 
difficulty swallowing. 

The temperature was normal, the pulse 80. the 
evening there was regurgitation fluids through the nose. 
Next day the patient was unable swallow and coughed 
large quantities very frothy mucus, which had 
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great difficulty expelling. The temperature was 99° F., 
and the pulse 100. 
admission the hospital, the evening October 
21, the fauces were found somewhat reddened, the 
palate was raised poorly phonation, its 
being slightly flattened, while the uvula was little 
deflected. 
was still bringing large quantities frothy mucus 
with great difficulty. The whole right side the thorax 
moved badly, especially the lower part. Over the base 
the right lung, both front and behind, the percussion 
note was impaired and the air entry diminished, while over 
the left lung resonance and air entry were good. few 
rhonchi were heard over both lungs. 
The heart was healthy, except for soft systolic murmur 
over the pulmonary area. The movements the abdomen 
were equal the two sides and fairly good and nothing 
abnormal was detected palpation; neither liver nor 
q 


spleen was enlarged. 
Muscular power was generally poor, but not more 
the one side than the other: muscular wasting was 
apparent. The knee jerk the right side 
obtained, while that the left was brisk. The plantar 
reflex was the flexor type both sides. 
The reaction the pupils light was good but doubtful 
accommodation there was ocular paralysis. Sensa- 
tion was perfect everywhere. Micturition was unaffected. 


October 22.—He complained diplopia, but there was 
gross ocular paralysis. The reaction the pupil was 

The right half the diaphragm moved badly; the 
condition right lung was unchanged. The power 


swallowing was completely lost. considerable amount 
purulent material was still expectorated with difficulty. 

culture was taken from the fauces, but diphtheria 
bacilli were found. 

October 23.—The patient lay listless state, taking 
interest his surroundings. The breathing was rapid 
(56) and shallow, the thorax hardly moving all. Marked 
ptosis eyelids was present both sides. 


j 
4 
| ¥ 
| 
| 
| Mex 
| 
ae 
a 
> 
a 
4 
— 


112 ORIGINAL ARTICLES AND CLINICAL CASES 


Death occurred about midday. 
The temperature was raised throughout, ranging from 
99° 100°5°. 
EXAMINATION. 


Lumbar puncture was done immediately after death, but 
fluid could withdrawn. Formalin wus injected into 
the spinal canal the same time. 

Autopsy.—The trachea and bronchi were deeply injected 
and contained tenacious mucus. 

The lungs were state such extreme engorgement 
almost black, but there was complete consolida- 
tion, and all parts floated water. Microscopic examination 
revealed hypostatic pneumonia. 

other naked-eye changes were visible any organ, 
and the brain and spinal cord appeared normal. The fluid 
the subdural space was slightly turbid, but was not 


excess. 
Blood cc. blood were inoculated 
broth, agar and blood agar tubes the autopsy, but all 


remained sterile the end week. 


ANATOMY. 


Portions the brain and spinal cord were subjected 
careful investigation means the Nissl method and 
Busch’s modification the Marchi method. Sections were 
also examined with Leishman’s stain, hemalum and eosin, 
and with van Gieson’s stain. The vagus, phrenic and 
anterior crural nerves were examined Busch’s method 
and also stained with hemalum and eosin. The muscular 
system was stained with Scharlach R., hemalum and eosin, 
and with van Gieson’s stain. 

The fatty change was present. The peri- 
cardium was healthy. There was complete absence any 
inflammatory reaction. Most the muscle cells appeared 
healthy, but few showed loss transverse striation 
and definite outline the cell boundary. few cells 
showed either degenerative changes the nucleus, loss 
the nucleus. 
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The Scattered fine fatty changes were 
present some the muscle cells. Many the fibres 
showed absence transverse striation and slight fissuring. 
These stained regular manner with eosin, and were 
mottled when stained van Gieson’s method; some por- 
tions the fibre were coloured red, other portions yellow. 

Anterior crural, vagus and phrenic nerves.— Teased 
preparations were made the nerves which had been 
treated means the Marchi method. fatty change 
was detected. Nothing abnormal was noticed the speci- 
mens stained the usual methods. 

The bulb: Nissl’s method.—Specimens stained means 
the method were sent Dr. Farquhar Buzzard, 
who kindly gave the following report: All cell changes 
very general, but most instances early and slight central 
chromatolysis was marked feature great many the 
bodies; this was generally associated with some granulation 
the Nissl bodies near the periphery. Swelling the 
nucleus and sometimes the nucleolus was also common. 
Slighter degrees change were present some the 
cells the vagus and hypoglossal nuclei and more marked 
changes the nuclei more deeply (dorsal) 
Some cells belonging the nucleus ambiguus the 
one side were much affected, and especially those which 
were situated close proximity vessel with much 
perivascular infiltration. the other hand, complete 
chromatolysis and excentration the nucleus were very 

Marchi fatty change was present 
throughout sections the bulb, but more 
especially the peripheral portions. Many the nerve 
cells contained fat droplets which had gathered together, 
especially the periphery the cells. Some cells contained 
very large numbers golden-yellow granules, and others 
the brownish granules which are commonly met with 
all osmic acid preparations, and the nature which 
impossible give opinion. 

Cervical Nissl changes, such have been 
described the bulb, were present the anterior horn 

VOL. XXX. 
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cells, and fatty change was present some these cells, 
but here again was specially marked the cell periphery. 
Scattered fatty charge was also present, especially the 
periphery the cord. Some the blood vessels the 
anterior portions the grey matter were surrounded with 
fine fat droplets which were also very numerous the 
walls the vessels. 

Dorsal and lumbar region.—Similar changes were 
present the peripheral portions the cord, but only 
very slightly the nerve cells and around the capillaries. 

Nerve roots.—Scattered fat droplets present, mostly 
small size. Vessels were full red blood corpuscles. 


Cellular Changes present the Central Nervous System. 


The most striking feature the specimens stained 
Leishman’s method and with was extreme 
degree cellular deposit the perivascular sheaths the 
vessels all parts the medulla and cord. The large 
majority cells which were gathered together these 
situations, may classed small lymphocytes, that 
say, they consisted almost entirely deeply staining 
nucleus and very slight rim cytoplasm. Polymorpho- 
nuclear neutrophils were almost absent; basophilic and 
acidophilic cells appeared absent. Plasma cells were 
present only very small numbers. few large mono- 
nuclear cells could seen. The striking feature, therefore, 
was the enormous collection lymphocytes the situations 
already mentioned. Most the capillaries were engorged 
with red blood corpuscles. Only few showed small 
number white cells their interior, and these were 
lymphocytes. Neuroglia cells were present 
numbers throughout the bulb and spinal cord. 

The spinal meninges were infiltrated with cells, almost 
entirely small lymphocytes, and the vessels were engorged 
with red blood-cells. 


SUMMARY. 


The findings this case agree well with the picture 
acute poliomyelitis given Dr. Buzzard his lectures, and 
Wickman’s monograph, and bear out large extent 
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their conclusions. The diffuseness the lesions, not con- 
fined the large cells the grey matter, and the white 
matter causing peripheral fatty degeneration and affect- 
ing severely the neuroglia, was well our case also 
showed the wide extent which the nervous system may 
involved, the brain well the whole length the 
spinal cord being affected. The bulbar symptoms were the 
most marked feature our case, clinically, but the progress 
the lesion even higher level was shown the 
onset ocular paralysis and the paralysis 
tion. Unfortunately, portion the brain above the 
bulb was kept for examination. 

all parts examined the involvement the vessels and 
the peculiar cellular infiltration their wall was particularly 
noticeable. These small round cells were appearance 
quite indistinguishable from lymphocytes, and, our 
opinion, were lymphocytes, confirming perhaps Nissl’s dic- 
tum quoted Buzzard (this number, There was 
any rate trace proliferation the adventitia, and 
the cells themselves did not suggest that origin. 

similar infiltration was present and widely spread 
the meninges, but nowhere apart from these two situations 
were such cells seen, the proliferating cells the 
neuroglia being the only new formed cells the white 
matter, except connection with the vessels. 

The fatty changes were particularly well shown the 
periphery the cord, and the tissues around the capillaries. 

The mode onset our case, the sore throat, the 
faucial the intense congestion the trachea and 
bronchi, and the engorgement the lungs, all point 
infection, taking root primarily the fauces. 


the other reported cases, negative, but this may possibly 
have been due the presence the formalin, with which 
injected the spinal canal. 


DESCRIPTION FIGURES. 


Section medulla, showing collections cells vessel wall. Obj. 
Eyepiece B.” 
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Section spinal cord (cervical region) illustrate the enormous numbers 
the vessel walls, and coarser and larger cells the 


surrounding tissues. Obj. Eyepiece B.” 
Section spinal cord (cervical region) showing accumulation lympho- 
cytes the spinal membranes. Eyepiece 


Section spinal cord (cervical region), including blood-vessel containing 
minute fat droplets the vessel wall, and the cells immediately around 
the Stained Busch’s method. Obj. Zeiss 


Section spinal cord (cervical region) show the Marchi reaction the 


Section medulla, stained Nissl’s method show nerve-cells which 
have undergone degenerative changes. Obj. Zeiss Eyepiece 
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CASE RELAPSING 
ACUTE POLIOMYELITIS SHOWING NYSTAGMUS; 
WITH PATHOLOGICAL EXAMINATION. 


REGINALD MILLER, M.B., B.S.LOND. 
Medical Registrar the Hospital for Sick Children, Great Ormond Street. 


THE points special interest the following case are, 
firstly, the number and nature the relapses which 
occurred, and secondly, the extremely widespread distribu- 
tion the disease found the central nervous 
system. Following the initial severe attack were three 
relapses, which the first two indicated further involve- 
ment the spinal cord, while the third consisted the 
sudden onset violent nystagmus, which lasted for twelve 
days. The initial symptoms the illness developed 
September 14, while the last relapse occurred nearly five 
weeks later (October 17). Death took place seventeen weeks 
after the onset the disease from broncho-pneumonia. 

The case was that little boy, aged years, who 
was admitted September 17, 1906, the Hospital for 
Sick Children, Great Ormond Street, under the care Dr. 
Colman, whose kindness indebted for permission 
publish it. 

The child’s mother gave the following history: 
September the child appeared quite well until the after- 
noon, when came from play, and seeming very tired, 
went sleep. Three hours later was awakened and 
seemed very drowsy and refused his food, but spoke 
naturally and was not paralysed anywhere. was put 
sleep his mother’s bed, and although actual fit was 
observed, the morning his mother was awakened 
hearing him groan. was taken out bed but when 
was put chair fell forward. During this day and the 
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next remained very drowsy, was unable move, and 
refused his food night was not delirious but worked 
his eyes about.” The next day (September 17) was taken 
doctor, who sent him the hospital. 

had been considered strong child, though subject 
attacks bronchitis (he showed evidences and 
had had acute specific fever more recently 
months previously. had not suffered from convulsions 
when infant. The family history showed nothing 
great importance. Hygienic conditions good, 
and there were cases paralysis the 
children the neighbourhood. 

admission, the general nutrition was 
good though showed some obvious signs the 
pseudo-intellectual beading and slight 
the ribs. The lips were dry and cracked, 
thickly furred the bowels were constipated. The temper- 
ature was admission falling 99° the evening. 
Mentaliy was drowsy but exceedingly irritable when dis- 
turbed, and would make effort what was told; 
probably movement the limbs was painful. showed 
very marked tache cérébrale. the cranial nerves, the 
only abnormality found was the presence slight diver- 
gent squint, the pupils reacted normally and there was 
the fundi were normal. There was paralysis the 
muscles the neck that the head could not moved 
antero-posterior direction, but rotatory movements were 
retained. The respiratory muscles were unaffected. 
The lower extremities were completely paralysed, move- 
ment all being visible them; there was obvious 
wasting their muscles. The abdominal and cremasteric 
reflexes were not obtained, the knee-jerks absent, the plantar 
responses being flexor. There was incontinence, the child 
passing everything under him. 

Until September the boy progressed favourably the 
squint disappeared the first two days, and there was 
slightly less irritability, the temperature, however, remain- 
ing just above normal (99°-100°) after the second day. 
September was seen and cyanosed, 


CASE RELAPSING ACUTE POLIOMYELITIS 119 


and examination the intercostal muscles and the rectus 
abdominis were found paralysed. Apart from the 
dyspnoea which was severe, there were fresh symptoms. 

During the next week lost his irritability and the 
power the neck muscles began improve slightly. The 
temperature remained slightly before. October 
the second relapse occurred, the muscles the left shoulder 
becoming powerless; the rest the arm was unaffected. 
From this date there were fresh signs until October 17, 
when there developed suddenly very marked nystagmus. 
This was quick, coarse and irregular, occurring when the 
eyes were fixed object front either side the 
child. The eyes could moved any direction, and their 
axes were parallel, but soon they became fixed, this 
violent nystagmus, chiefly lateral but some extent rotatory 
was seen. This condition continued unabated for three 
four days and then gradually became less and less marked, 
until the end twelve days was longer observable. 
The nystagmus was not accompanied any 
tion such movements the limbs could performed, 
nor any alteration the speech. The following 
note was made this time: mentally the child has im- 
proved greatly, longer all irritable, but still 
shows the tache and flushes easily. his general state 
has aiso improved. Slight power has returned the neck 
muscles, but the intercostals, rectus abdominis, and left 
deltoid show improvement. the left leg, returning 
power seen slight movements flexion and extension 
the knee, while the movements the ankle are fair. 
the right leg, beyond slight movement the toes, there 
improvement. There very slight twitching the 
left angle the mouth though definite facial weakness 
can detected, and similar movement seen the 
neck, the head being jerked back very slightly occasionally. 
Both these last signs were observed for day two only. 
the reflexes the pupils react normally, the abdominal re- 
flexes and the right knee-jerk are absent, but the left knee- 
jerk has returned. Sensation and power localisation are 
unimpaired. The extremities show some wasting and the 
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characteristic flaccidity the joints, and tend blue 
and cold. The electrical reactions the muscles were not 
fully investigated was not deemed advisable ad- 
minister owing the intercostal paralysis. 
faradism there appears contraction the left 
deltoid right quadriceps extensor, but seems that the 
other muscles the limbs and those the neck react. 
Tests galvanism were not attempted. The respirations 
remain rapid but this longer causes embarrassment 
under ordinary circumstances. 

During the rest his stay hospital improved 
further the neck movement became practically normal, the 
left leg regained more power, while very slight movements 
flexion began possible the right knee. The left 
deltoid and the intercostal muscles remained completely 
paralysed. showed mental deterioration, being 
bright, intelligent, and affectionate boy, though still rather 
shy and nervous. During this time throughout the ill- 
ness, the temperature was slightly above normal. did 
not, however, show any particular elevations corresponding 
the dates the relapses. the end December 
small anal abscess developed, and was opened. 

regards treatment, was first given sedatives, 
later doses potassium iodide. Massage was ordered 
for the paralysed parts, and everything was done encourage 
voluntary movements the limbs. 

was discharged from the hospital January 
1907, the condition described; but before had been 
home week developed broncho-pneumonia, and died 
January 12, seventeen weeks after the initial symptoms. 
Unfortunately news his death was not sent until five days 
later. post-mortem examination was made the next day 
Croydon. 


PaTHOLOGICAL EXAMINATION. 


have thank Dr. Gordon Holmes for the kind and 
valuable help that has generously extended both 
the preparation and interpretation the microscopical 
specimens.) 
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Although the autopsy was not made until six days after 
death, the brain and spinal cord were for the most part well 
preserved, owing probably the cold weather prevailing 
that time. Unfortunately however, some parts were 
some extent bruised, more especially was this the 
case the medulla. 

cross-section the grey matter the cord appeared 
very congested. 


EXAMINATION. 


Owing the length time which had elapsed between 
death and the autopsy, the simpler methods examination 
only were used with view determine the distribution 
the lesions rather than demonstrate the finer histological 
changes involved. Sections were cut celloidin from 
various levels the cord, brain-stem, cerebellum and cere- 
bral hemispheres after hardening per cent. formalin 
normal saline. They were stained hematoxylin, and 
counter-stained van Gieson’s mixture; some also were 
stained Nissl’s method. 

SPINAL pathological changes here described 
were found all the portions the cord which were 
examined, but were most marked the lumbosacral region. 
They consisted (1) vascular changes, (2) perivascular cell 
infiltration, (3) cell infiltration into and necrosis the 
tissue the grey matter, (4) diminution the number 
cells present the grey matter. 

(1) Vascular changes.—There seen great conges- 
tion the vessels the cord, more especially the vessels 
the grey matter, but slight extent also those the 
meninges. But however great may the change round 
them their walls these vessels are nowhere seen 
thrombosed, but contain fluid blood, the individual red cells 
which can easily recognised. thrombosis, neither 
old nor recent, can detected any the vessels. 

(2) Perivascular cell infiltration.—In the adventitial 
sheaths many the vessels and the perivascular 
spaces are collections cells with small round nuclei. 
amount these changes are very variable, some vessels showing 
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perivascular cell infiltration, others being surrounded 
relatively small number cells, while few there 
quite broad band cell infiltration. With the ordinary 
methods staining employed, not determine 
the nature these cells, but they Whear identical 
with those which infiltrate the vessel walls and tissues 
the central nervous system cases acute anterior 
poliomyelitis. They are all mononuclear cells. many 
which the nucleus almost invariably round, proto- 
plasm can seen; these are all the small lymphocytic 
type. others, the nucleus, although similar that the 
lymphocytic cell, surrounded considerable, though 
variable, zone these are plasma cells. While 
cells with more irregular nuclei represent slight proliferation 
the adventitial sheaths the vessels. There visible 
evidence any form degeneration these cells. Some 
coagulated serous exudate visible round some the 
vessels. 

(3) Cell infiltration into and necrosis the tissue 
the grey addition the perivascular cell in- 
filtration the grey matter the cord places infiltrated 
cells, which lie either more less compact clumps, 
are scattered diffusely through the tissue. These infiltrating 
cells consist small round nucleus with little 
protoplasm surrounding it. The infiltration seems often 
extend from small vessel into the tissue. 

many places there are small irregular foci softening 
within which the tissue more less destroyed. These 
necrotic patches are not related occluded vessels, but 
appear rather the result the intense inflammatory 
reaction the earlier stages the disease. They are 
limited the grey matter. especially round these 
areas necrosis that best seen the proliferation the 
neuroglial nuclei, which can made out wherever the 


pathological change intense. addition, and especially 


the borders these areas destruction, definite Deiters’ 
cells can seen masses protoplasm, either more 
less spherical more irregular shape, running out into 
branching processes and containing frequently more than 
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one nucleus. There is, however, only little glial sclerosis 
demonstrable the methods employed. 

the white columns there much less change, and 
that practically limited perivascular cell infiltration. 

(4) Diminution the number cells present the grey 
matter.—This very noteworthy change. some 
the lumbo-sacral segments not single large motor cell can 
seen the ventral horns cross-section, while under 
higher magnification the remains few degenerated cells 
only are demonstrable. The smaller cells the inter- 
mediate grey matter the dorsal horns are equally affected 
wherever the disease very intense their vicinity. 
sections stained Nissl’s method, nerve-cells which have 
undergone surprisingly little alteration can often seen 
the neighbourhood cell infiltration and softening. 

MEDULLA AND already mentioned, the greater 
part the medulla was not sufficiently well preserved 
allow microscopical examination. the lower margin 
the pons, however, transverse section was obtained 
and shows the reticular substance few small diffuse 
patches cell infiltration, the cells having round nuclei, 
but there very little the way perivascular infiltra- 
tion. small area partial softening extends into one 
12th nucleus, but the cells are but little affected it. 

sections through the pons more definite lesions 
similar those described occurring the spinal cord 
are seen. are most marked the reticular sub- 
stance, very little change being found among the nuclei 
the more ventral part the pons. One nucleus 
infiltrated very slight extent round cells, and within 
slight softening with some reactionary proliferation 
neuroglial nuclei. The largest and most intense area 
disease seen between the opposite 7th nucleus and 
the raphé. this, some the more intense foci 
elsewhere, there some softening the tissue such 
age that the necrotic substance has been Con- 
siderable reaction visible round these areas shown 
engorgement vessels, formation new capillaries and 
proliferation the nuclei the neuroglial cells. Both 
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Deiters’ nuclei show slight cell infiltration, 
small and partially absorbed are visible, 
especially near the raphé the pons. 

congestion the vessels, several 
small patches cell infiltration are seen, especially the 
deeper nuclei. One roof nucleus very severely affected. 
The folia the vermis and the lateral lobes have practically 
escaped only very few vessels show slight perivascular cell 
infiltration. areas necrosis nor evidences reaction 
are found the cerebellum. 

the pathological changes are much 
rarer and less intense. Here and there slight cell in- 
filtration round vessel diffuse infiltration the tissue, 
especially the grey matter. The frontal end one oculo- 
motor nucleus slightly affected this way. 

Elsewhere there but little note. the basal ganglia 
only one small area diffuse round cell infiltration seen, 
while the internal capsule unaffected. pathological 
changes are found present the cerebral cortex, 
the subjacent white matter. 

Very little change demonstrable the nerve-cells 
the brain Nissl’s method, except where they are involved 
foci disease. 

CONCLUSIONS. 

The pathological examination confirmed the diagnosis 
which had been made clinically, the condition the limbs 
having made the diagnosis clear. 

attempting correlate the clinical signs with the 
pathological lesions, one helped the fact that sufficient 
interval had elapsed between the acute stages the disease 
and death, ensure the paralysis having definite ana- 
tomical basis, and not being due transient perversion 
the function the corresponding motor cells. The foci 
disease found scattered throughout the central nervous 
system this case appear different dates origin, 
judged the presence absence necrosis and signs 
reaction. would expected clinical grounds, the 
changes the spinal cord are the most marked and 
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the earliest date. The divergent squint may accounted 
for the slight lesion the oculo-motor nucleus, and the 
twitching the corner the mouth the very slight 
affection the 7th nucleus, one which may assumed 
have been sufficient produce irritative effect, but 
insufficient cause subsequent palsy. view the 
constant occurrence nystagmus cerebellar conditions, 
the presence this sign may fairly attributed the foci 
found the cerebellum, and this connection interest- 
ing note that the lesions here appear more recent 
origin than many those elsewhere. 

The facts that the nerve-cells are found unaffected, save 
where they are actually involved areas cell infiltration, 
and that isolated groups cells are found destroyed without 
any affection neighbouring cells, suggest that the cells are 
destroyed the inflammatory process which characterises 
the disease, and not any specific agent toxin. 

This case has but little bearing the disputed point 
the pathological changes which originate the destruction 
the cells, but far goes would seem support 
the primarily inflammatory rather than the primarily vas- 
cular theory. 
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Studien Poliomyelitis acuta. Von pp. 292. 
(Berlin: Karger. 1905.) 


monograph probably one the most extensive which 
has been written this subject. 

After the first few pages devoted the discussion the 
name and the history the disease, the author decides adopt 
the term that which least error 
attached. 

then deals with the published cases, which death took 
place within few hours, days, the onset, and passes the 
consideration his own cases, which, with their pathological 
examination, are given detail and illustrated numerous 
photographs the conditions found. seven the cases 
death took place from three nine days after the onset. 
these seven, three were between years old, whilst the 
remaining four were under years old. six out the seven 
cases the onset the disease occurred during the month 
September. 

all the adult cases the diagnosis acute ascending paralysis 
was made and corrected pathological examination acute 
poliomyelitis. detailed pathological report, not only the 
spinal cord, but also the medulla and brain, given each 
case. 

Having dealt with the acute stage, the author turns those 
cases which pathological examination was made several weeks 
months after the onset the disease. mentions such cases 
which have already been published and adds two more; one 
which the fatal issue occurred three weeks after the onset, and the 
second which death occurred three months after the onset. 

Having thus given the basis the work, the author turns 
the description and discussion the pathological anatomy. The 
changes visible the naked eye were the swollen and red appear- 
ance the grey matter the cord, with small red dots lines, 
giving the appearance capillary Although the 
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anterior horns are most affected, the posterior horns are also 
involved some extent. The white substance generally had 
its normal colour, but two cases the peripheral vessels were 
obviously dilated. 

The membranes the cord were often but 
actual exudation could seen the pia mater. The convolu- 
tions the brain were flattened and the pia mater hyperemic. 
The changes the brain may, however, readily passed over 
and only seen microscopical examination. 

The spleen described often enlarged, the liver hyper- 
the kidneys showing cloudy swelling, whilst the Peyer’s 
patches and solitary follicles the intestines are swollen. The 
lymphatic glands are also enlarged. Changes are also described 
the lungs. 

systematic examination all the internal organs cases 
poliomyelitis is, according the author, most important. 

During recovery the cedema and hyperemia subside, and 
during this stage, section the spinal cord, sinking 
the region the anterior horns seen. 

the final stage contraction the anterior horns the most 
striking feature. 

then proceeds describe the microscopical changes 
detail. Although but little change could seen the pia mater 
macroscopical examination, yet microscopical examination 
there was all cases considerable affection the pia, which 
was infiltrated with round cells. These are for the most part 
small single nuclear cells with little protoplasm. Some have 
large cell body, and some have nucleus. Polynuclear 
leucocytes are present, but very small numbers. 

With regard the position the infiltration the pia mater, 
always most marked the lower region the cord, and 
diminishes upward but has been found the region the 
optic chiasma. The infiltration always most marked the 
anterior surface the spinal cord, but may extend the 
posterior surface, especially the lumbar and sacral regions 
the cord. 

The findings other authors respect the infiltration 
the membrane are recorded, and the author mentions the observa- 
tions Schultz, who, lumbar puncture, showed increased 
pressure, lymphocytosis, leucocytosis and the presence 
micro-organisms. 

Within the spinal cord the changes seen are most marked 
the interstitial tissue and about the vessels. The hyperemia 
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affects the first place the large vessels, more especially the veins, 
and more advanced cases the capillarics. The question arises 
thrombosis present. fact can brought forward which 
shows that intravital thrombosis occurs. the other hand, 
there alteration the walls the vessels, collection 
blood-cells and formation fibrin. 

close relationship with the hemorrhages occur, 
and the common situation for these between the anterior and 
posterior horns. These hemorrhages show change, and 
argued, therefore, that the produced the 
respiratory difficulty, and occur just death. 

The great increase the nuclear is, however, the 
most striking feature. These part relation the 
vessel, part are free the connective tissue. 

The view that the artery the anterior median fissure most 
markedly affected not borne out the examination the 
specimens, and the veins appear affected. 

The perivascular infiltration may some situations the 
only the other hand the cell infiltration may 
marked that the connective tissue covered up, and 
these cases not only the anterior the posterior horns 
are affected. general the interstitial change most marked 
the lumbar region—being less marked the dorsal region and 
becoming again more marked the cervical region. 

Then follows somewhat lengthy discussion the nature 
the cells the perivascular space, and the views Nissl, Gold- 
scheider, Leyden and others are discussed some length. The 
view that these cells are not derived from the blood stream, but 
are plasma cells, proliferated glia cells that which com- 
monly held—and even the round cells which 
are present can traced their stages from the 
glia cells. 

The question the nature the round cells polio- 
myelitis comes into the closest relationship with the study 
inflammation the spinal cord. all authors who have 
written myelitis regard the round leucocytic, and that 
there the ordinary sense inflammation. 
According Nissl the inflammation the central nervous 
system has special position. The characteristic infiltration 
the central nervous system the infiltration the vessel walls 
with plasma cells. the spinal cord the biological boundary 
between ectodermal and mesodermal inflammation respected. 
long this biological boundary respected, connective 
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tissue infiltration can take place. The presence lymphocytes 
and leucocytes may occur the exudate, they are, however, rare 
visitors, and the exudate quite unlike that seen the inflam- 
mations the liver kidneys. Such small cell infiltration the 
first step formation abscess. 

Abscess formation the central nervous system has alto- 
gether different origin. the central nervous system the part 
the leucocytes undertaken the glia cells. 

The white substance the cord suffers but little. The most 
marked change the infiltration the vessel walls. Localised 
round celled foci were present all cases examined, although not 
numerous. They were present both the lateral and posterior 
columns. The anterior and posterior roots showed the acute 
stage but little the axis cylinders were, however, swollen. 

The medulla, pons and brain all showed similar changes 
those cases which were examined. The changes found the 
stage recovery and the final stage sclerosis are described. 
The similarity acute poliomyelitis the adult with that 
childhood insisted upon, and its relation paralysis 
and other forms acute myelitis The similarity 
the changes with those found rabies pointed out. 

The pathologenesis the condition next very fully dealt 
with, and the various views discussed. The following conclusions 
are arrived from consideration these views 

That poliomyelitis parenchymatous and interstitial changes 
occur together, and the interstitial are generally the most marked. 
ganglion cell degeneration, without interstitial change, has 
never been observed but, the other hand, interstitial change 
with normal ganglion cells, often observed. 

Acute poliomyelitis must regarded interstitial infil- 
trative affection. The acute infiltrative change dependent 
the vessels, and their localisation the distribution the same. 

Wickman now deals very fully with the vascular theory, and 
discusses the experimental evidence Hoche and Marinesco. 
The results obtained not correspond with the condition found 
anterior poliomyelitis, and cannot explained the assump- 
tion blocking the anterior median vessel the spinal cord. 

then passes the discussion the possible infection 
the cord the path the nerves, just tetanus has 
been shown that the virus ascends along the axis cylinders, the 
will explain not only the pathological changes, but also the pecu- 
liar distribution and the clinical course, which difficult 
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explain the vascular theory. will also account for the rarity 
the combination cerebral with spinal infantile paralysis. 

what form the infection takes place still 
whether due toxin, such that tetanus, diph- 
theria, due the bacteria which have been found some 
observers, must remain doubtful. 

The conclusions arrived are follows 

(1) Acute poliomyelitis infiltrative myelitis. This occurs 
scattered foci, and such may termed disseminated mye- 
litis. This disseminated character especially well seen the 
medulla and brain, and was found all the cases which was 
looked for. 

(2) Limited foci the region the infiltration are produced 

(3) The interstitial change does not necessarily occur the 
region any group nerve-cells. This well seen the 
medulla, where the change generally rather more marked outside 
than within the nuclei the cranial nerves. 

(4) Changes are always found other portions the spinal 
cord, besides the anterior horns, viz., the white matter and the 
pia mater. 

(5) The process liable regular variation. the first 
place, the process most marked the lumbar and cervical 
enlargements. Secondly, the changes are less marked the 
upper lumbar and lower thoracic region the cord. Clarke’s 
column may affected, and the changes here often reach 
greater intensity than the changes the anterior horns. 

(6) The variation intensity corresponds with the variation 
the vascular supply. 

(7) The process its most limited form depends the 
vessels, and the infiltration lies close connection with both 
veins and arteries either central peripheral. 

(8) The changes the central artery are not out proportion 
the changes other vessels. 

(9) Changes such might produced embolus are not 
present. 

(10) The interstitial and parenchymatous changes run about 
parallel course. 

(11) Ganglion cell degeneration without interstitial changes 
has not been observed, the other hand, especially the 
medulla normal ganglion cells, are present the neighbourhood 
altered vessels. 

(12) The chief cause the death the nerve elements will 
found the interstitial inflammation. 
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(13) The changes acute poliomyelitis the adult are exactly 
similar those found infantile paralysis. 

(14) The changes found infantile paralysis correspond 
detail with the which has been found many cases 
described Landry’s paralysis and cases rabies, and, 
therefore, from the pathological point view, they must 
considered belonging the same group. 

(15) Since rabies the changes are produced the dissemin- 
ation the poison the nerve tissues, without participation 
the blood stream, seems probable that the pathological con- 
dition found infantile paralysis may due similar poison. 

view the special construction the nervous system, and 
also the pathological and experimental investigations, one may 
designate the mode infection lymphogenous. The possibility 
hematogenous infection cannot, however, altogether 
excluded. 

(16) one yet succeeded blood infection producing 
the symptoms and changes which have even distant resemblance 
acute poliomyelitis. 

(17) Bacteriological examination has far proved negative. 


Leitfaden der Physiologischen Psychologie,in Vorlesungen. 
Von Prof. Dr. TH. Seventh partly-revised 
edition. 1906. Jena: Gustav Fischer. Price 
marks (unbound 


success with which this work has met hardly sur- 
prising. aims expressing the whole range mental 
phenomena the clear, non-metaphysical language physiology, 
with the object overthrowing the hypothesis special mental 
faculty called apperception. The need for that object is, 
think, less strong than was twenty years ago. Thanks 
changes philosophical views and the growth psychological 
experiment, rather than other influences, the apperception 
hypothesis longer, even Germany, the 
Doktrin” that was. Apperception is, course, incontro- 
vertible memory any other character mental activity. 
What condemned that unpsychological doctrine which 
assumes that special faculty, presiding process centre 
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apperception, exists and acts upon more lowly conscious and 
unconscious states, moulding them form that consistent 
with previous thought and present meaning. 

Professor Ziehen appears think that but two views 
volition are possible. Either must accept the apperception 
doctrine, must admit that the experience self-activity, 
determinant volition, illusory. Having rejected apper- 
ception, would have ascribe volitional movement merely 
kinesthetic images and sensations. would have reduce all 
beliefs, judgments and inferences the mere association ideas 
and its laws. mind, this avoidable dilemma, which 
Professor Ziehen’s horn fully dangerous Professor Wundt’s. 

absurd say (p. 18) that nothing more found 
willed movement than images and sensations movement. 
can form image movement without willing that movement. 
can obtain sensations movement, when part body 
passively moved someone else. willed movements find 
Self-activity present; and say that Self-activity dependent 
the difficulties physiological conception 

regards thought, must remember that the association 
ideas purely mechanical process. The endeavour reduce 
all thought terms association like the bygone endeavours 
express all vital phenomena terms the simplest mechanisms. 
escape the grossly materialistic interpretations our fore- 
fathers physiology only widening our knowledge mechan- 
isms themselves, and clearly recognising protoplasm has 
powers which dead substances have not—powers synthesis and 
analysis particular. 

reduce, Professor Ziehen’s manner, thought mere 
association deny these powers synthesis and analysis 
the living mind, deny that can construct general ideas out 
more particular ones and derive abstract ideas from concrete 
ones. Why, association will not adequately describe the mental 
life even animal 

This wholesale neglect mental synthesis leads Professor 
Ziehen overlook what surely the most important charac- 
teristic the association ideas. When one idea becomes 
associated with another, the two unite that complex single 
left behind. And the very essence 
association, that when one part disposition again active, 
the entire disposition also tends become active. But, course, 
such psychic synthesis, elementary here, foreign 
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the mechanistic and diagrammatic bent Professor 
psychology. 

still clings the fantastic view (p. that the cortex 
contains special memory cells which are the seat all memory 
images, while the sensory areas the cortex are concerned 
merely receiving sensations, and transmitting them the 
memory cells which store them up. For obvious reasons 
produces detailed evidence which tells favour this view. 
Indeed, contradicted all fundamental physiological and 
psychological principles. But lends itself easy expression 
the form diagram. 

Professor Ziehen repeatedly insists the non-existence 
unconscious mental states. shows us, however, the difficulty 
rigidly maintaining this attitude. one passage (p. 216) 
speaks about reproduction dependent the grouping latent 
ideas. another (p. 44) declares that very young child has 
sensations different intensity, but has yet idea their 
different intensity. surely difficult explain these two 
passages without the help unconscious mental states. 

But after all the dispute rather battle about words. 
can never experience unconscious mental states, and can, there- 
fore, never hope prove their existence. For the purposes 
psychology sufficient regard them merely from their 
physiological aspect, dispositions nervous matter, 
although many may find such view inadequate and irrational 
from broader philosophical standpoint. The strange notion 
that the sensations infants differ intensity, while infants 
have idea this difference used account for Weber’s 
law. little corner the brain, are told, the idea 
gradually deposited. Diese Vorstellung wird 
wie jedes andere Erinungensbild als Sprachvorstellung einem 
bestimmten wie wir zuniichst sagen wollen, 
(p. 43). Some special piece brain substance 
evidently becomes specialised for this particular function. When 
this area excited the subject irresistibly forms the judgment 
and unlike sensations act, are told, 
the idea the case like sensations sort 
inhibits the development the idea 
the case unlike sensations the idea greater” has been 
trained respond only the stronger stimulus! 
unserem kindlichen Hirn wird die Vorstellung des nur 
speziell angelegt, dass von zwei ihr zugeleiteten gleichartigen 
Empfindungen die Vorstellung des jedesmal auf die 
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Erregung anspricht, d.h., also sich mit der 
Empfindung (p. 43, 44). 

Comment surely needless 

Professor Ziehen incorrect stating (p. 91) that faint 
yellow stimulus produces brown sensation. However much its 
intensity reduced, spectral yellow never seen brown. 
Brown may produced (1) mixing yellow and black pig- 
ments; (2) rotating black and yellow sectors the colour 
wheel, (3) regarding yellow disc after the eye has fixated 
white disc dark ground. each case brown 
the result fusion between experiences yellow and black. 

The evidence our command all against Professor Ziehen’s 
view (p. 57) that our sensations limb movements are derived 
from changing sensations their position. the absence 
movement our judgments position are notoriously uncertain. 
There can doubt that sensations movement afford far 
greater aid those position than sensations position 
those movement. 

Professor Ziehen states (p. 83) that person totally deaf one 
ear would unable localise sounds the other ear, unless 
were free move his position turn his head. Here neglects 
the teaching certain experiments persons totally deaf one 
ear, and throughout the chapter leaves out account the 
importance changes the quality (timbre) sounds, accord- 
ing the angle their incidence upon the ear. Persons totally 
deaf one ear are able, without moving their head body, 
localise sounds rich overtones with tolerable accuracy, although 
they fail with the purer tones tuning forks. Such persons 
attribute their judgments observed differences the quality 
the sound, according the direction from which comes. Many 
writers believe that the auricle acts resonator. 

Equally untenable the position which Professor Ziehen 
takes regard pain spots. His disbelief their existence 
(p. 122) variance with the results the most recent work 
cutaneous sensibility. is, however, bound with his treat- 
ment feeling. For Professor Ziehen cutaneous pain merely 
the unpleasant feeling accompanying very intense cutaneous 
sensation. allots pleasure and pain joint seat the 
cortex, which can never independently excited apart from other 
sensory ideational centres. supposes that the pleasure-pain 
reaction the cortex bi-dimensional character, that can 
aroused any sensation, and that given sensation appears 
indifferent, neither pleasant nor painful, when this reaction 
suppressed. 
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Professor Ziehen’s denial pain spots yet another attempt 
find simplicity and uniformity nature when they not 
exist. Because are not endowed with pleasure spots, Professor 
Ziehen would have disbelieve pain spots. interesting 
observe that another psychologist, overlooking the distinction 
between pain sensation and pain affection, has 
Professor Ziehen’s fashion, arrived another simple, diagram- 
matic conception. regards pleasure and pain equally 
sensorial, and looks the discovery special end apparatus 
subserving the development sensations pleasure. 

have dwelt thus lengthily upon the imperfections this 
book, because its lucid style and its simple have 
won very natural popularity among those untrained the 
subject. But physiological psychology science, not art 
and its progress only stifled appeal chimerical sim- 
plicity and seductive diagrams, for which there 
justification fact. 
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book under this heading not preclude 
subsequent review. 


The Integrative Action the Nervous System. CHARLES 
London: Archibald Constable, 1906. 


This contains the Silliman lectures delivered Yale 
Professor Sherrington. They are wonderful exposition 
the train thought which has underlain experiments 
many years. look upon one the few books that form 
landmark the progress physiology. will dealt with 
fully subsequent general review. 


Die Funktionen des Lehr- 
buch von Dr. Pp. 420. Jena: 
Gustav Fischer, 1907. 

This book unusual interest all whose work concerned 
with the normal and abnormal the nervous system. 
contains much individual work, that will dealt with 
fully general review. The author considers strictly the neuron 
theory, and then passes the reflex. Subsequent chapters 
deal with the spinal cord organ the central nervous 
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system, with segmentation, the sympathetic system, trophic func- 
tions, the brain-stem and its significance, sensation and move- 
ment, the cerebellum and the afferent paths the brain. Four 
chapters are devoted the cerebrum, one the motor paths, 
one cortical disturbances speech, followed discussion 
the cortical distribution sensibility and apraxia. The last 
chapter devoted consideration the cerebrospinal fluid 
and conditions where under pressure. 


Archives Neurology from the Pathological Laboratory 
the London County Asylums, Claybury, Essex. Edited 
WALKER Mort, M.D., F.R.S. iii. 
Pp. 690. London: Macmillan and Co., 1907. 


This volume, the third the series, testimony the 
value the County Council Laboratory Claybury, and the 
energy its director. Dr. Mott contributes papers The 
Progressive Evolution the Structure and Functions the 
with Autopsy, and Systematic Microscopical Examination the 
Nervous System,” Paramyoclonus Multiplex, with Epilepsy 
affecting four Members Family with Microscopical Examina- 
tion the Nervous System Fatal Case,” Frontal 
Tumour simulating General Paralysis,” Bilateral Lesion 
the Auditory Cortical Area, with complete Deafness and 
also contributes valuable paper trypanosome infections, 
especially sleeping sickness and dourine; and with Professor 
Halliburton, gives account the condition the suprarenal 
glands nervous and other diseases. 

Dr. Watson gives the first series comparative histo- 
logical studies the mammalian cortex, dealing with its structure 
the insectivora. Dr. Bodington has paper the condition 
the blood General Paralysis the Insane, and Dr. Evans 
reports case acute Addison’s disease without pigmentation, 
and two cases Raynaud’s disease. 

and bacteriological studies are contributed Dr. Mott 
Origin,” and the Condition the Nervous System Poison- 
ing Carbon Monoxide and Nickel also corre- 
lates the microscopical changes, with the results chemical 
analysis the brains two cases amaurotic dementia. Dr. 
Waldemar Koch contributes Chemical Observations 
the Nervous System certain forms Insanity,” and Dr. Eyre 
has paper the burning question Diphtheroid Organisms 
the Throats the Insane.” 
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Aleohol and dealt with Dr. Mott, and Some 
Aspects the Mental State Dr. Ascherson. 
This summary shows the wide range these studies, and Dr. 
Mott congratulated the production volume contain- 
ing such excellent work. 


Tics and their Treatment. MEIGE and 
FEINDEL, with preface Professor 
Translated and edited with Critical Appendix 
Sidney Appleton, 1907. 

previous number this journal vol. xxviii., 567] 
the translator this work gave account the views Henry 
Meige and other French observers the nature tics. has 
here given translation Les tics leur and 
added greatly its value embodying the latest views 
Meige expressed Les (1905). this has been 
added valuable bibliography. Throughout this book are 
impressed with the truth the view which has long been held 
France that tic not neurosis, but psychoneurosis. For 
not only does explain clinical facts and the uniform failure 
surgical interference, but gives ray hope for the future treat- 
ment these distressing conditions. 

The book well translated, clearly printed, admirably 
arranged, and should read every physician interested 
neurology. 


ALDREN TuRNER, M.D. Pp. 272. Mac- 
millan, 1907. 

clearly arranged account the pathology and clinical 
manifestations epilepsy. chapter the pathological 
anatomy expresses the views Dr.John Turner. The treatment 
the disease considered fully, and there valuable account 
epilepsy relation life insurance. 


zur Diagnostik und Therapie der Geschwiilste 
Bereich des zentralen Nervensystems. Von Prof. Dr. 
OPPENHEIM. Berlin: Karger, 1907. 

full and careful study, the result the author’s personal 
experience tumours the nervous system. The clinical reports 
are admirable. hope deal with this work more fully. 
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Nervenkrankheit und Lektiire Nervenleiden und Erziehung 
Die ersten Zeichen der des Kindesalters. 
Drei Vortrige von Prof. Dr. Pp. 119. 
Berlin: Karger, 1907. 

set lectures dealing with the relation functional nervous 
manifestations reading and education. They contain the prac- 
tical common-sense views experienced physician impressed 
with the prevalence nervous disorders the early years life. 


The Diagnosis Nervous Diseases. STEWART, 
M.A., M.D., F.R.C.P. Pp. 380. London: Edward 
Arnold, 1906. 


This book can recommended senior students and 
practitioners desirous gaining knowledge the physical signs 
nervous disease. not text book, but co-ordinated 
description symptoms and signs from the diagnostic aspect. 
The illustrations, mostly from photographs, are numerous and 
well chosen. 


Some Points the Surgery the Brain and its Membranes. 
Pp. 405. London: Mac- 
millan, 1907. 


This book contains the material collected the Lettsomian 
lectures 1906. After introductory chapter, the author con- 
siders the surgical aspects abscess and the brain. 
Many original cases are cited, and profusely illustrated with draw- 
ings and photographs. Cast into lecture form the book easy 
read, and will interest even those who not claim expert 
neurologists. 


The Eye and Nervous System their Diagnostic Relations 
Philadelphia and London 906. 


attempt has been made gather volume all those 
diseases the nervous system which the visual apparatus. 
The first six chapters take the nerves the eye, vision, the 
psychology the visual act, perimetry, colour blindness, and the 
extra- and intraocular muscles. Then the authors consider those 
disturbances the ocular mechanism produced lesions the 
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cranial nerves. The latter half the book devoted the 
consideration diseases, such tumours the brain, bulbar 
and pseudo-bulbar diseases, parasyphilitic affections, diseases 
the spinal cord. Every disease that any way even remotely 
affects the visual apparatus described. 


Transactions the Ophthalmological Society the United 
Kingdom. Vol. xxvi. Session 1905-1906. Pp. 336. 
Churchill. 

Most the papers are purely ophthalmological interest, 


but Mr. Nettleship has note albinism and short paper 
cases colour blindness women with complete family histories. 


Degeneration Families: Observations Lunatic 
from the Danish, byC. London: 
Henry Kimpton, 1907. 

This the kind book which useless the modern 
neurologist. would scarcely seem possible write book 
degeneration families without single family history had not 
the author succeeded reads like sermon and has 
index. 
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THE UNITED KINGDOM. 


Clinical Meeting held 11, Chandos Street, 
Thursday, March 21, p.m., the following cases .were 
shown 


Male, 33. Ten years ago patient first noticed numbness 
the left face and hand. This remained stationary for eight years. 
Two years ago had bad cold with almost complete loss voice. 
Numbness became more marked and was accompanied weak- 
ness; the leg was also implicated. These symptoms gradually 
increased till one year ago, when patient noticed difficulty swal- 
lowing and suffered from regurgitation fluids. the same time 
there was slight weakness the right arm. Voice and swallowing 
have improved lately. 

State (January senses are all normal. Optic 
discs show some pallor and marked physiological cupping with 
engorgement the veins. 

Cranial nerves.—Slight alternating strabismus. Marked nys- 
tagmus both eyes both lateral directions, specially look- 
ing the left. ptosis. Marked left lower facial paresis, 
including orbicularis oris. Right palate hangs lower than left 
phonation right palate moves and right, left palate 
moves but slightly. Marked huskiness voice. Paralysis left 
vocal cord, which lies the cadaveric position. The right crosses 
the middle line during phonation. Tongue deviates left pro- 
trusion, and there marked vermicular tremor the left side 
slight atrophy left side. 

Upper extremity.—The left arm weaker all its movements 
than the right. Complete and analgesia the left 
upper limb the clavicle. Analgesia only the right forearm 
and hand. Muscle sense deficient both sides, but not absent. 
Localisation defective distally astereognosis. Slight tremor 
and ataxy left hand. Reflexes all present right and left 

exaggerated left. 
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Abdomen.—Recti contract normally. impairment sensa- 
tion. reflexes can obtained either side. 

Lower extremity.—Left weaker all movements than right. 
Sensation normal except for some very slight blunting around 
both ankles. Some loss muscle sense toes, left more than 
right. 

Reflexes.—Knee-jerks and ankle-jerks brisk, left more than 
plantar response, extensor left, right doubtful. 

Changes since admission (March 14, 1907).—Ataxy and tremor 
left hand more marked; some present also right hand. 
Astereognosis present both hands. The right palpebral fissure 
wider than the left. the left side the analgesia has extended 
the neck and face, involving the whole left side. Patient can 
distinguish the difference between the head and the point pin, 
but feels pain. Cotton wool has extended the 
neck and the lower jaw, accurately marking out the lower 
and posterior boundaries the fifth cranial nerve. 

Heat and cold complete loss these 
sensations over the whole both upper limbs, upper part the 
chest, head and neck, except for the areas supplied the two 
fifth nerves, and area the inner side the rightarm. Over 
the lower two divisions the left fifth nerve cold recognised 
warm. 


Dr. 


Male, aged 24. 

Personal history.—No history syphilis. Some years ago 
drank heavily for about eighteen months. 

Present affection—Patient first noticed that his legs were 
getting weak about three noticed that often 
kicked the ground,” and used trip himself up. went into 
Guy’s Hospital, where the tendons behind each ankle were 
divided. This improved his condition considerably, and has 
been able continue his work from that time on. states that 
has got much worse lately, both his powers walking and 
the occurrence pains his back and stomach. For some 
months has noticed that injuries his arms and hands did not 
produce pain. has repeatedly cut himself accidentally, and 
has suffered inconvenience. Half way down the left forearm 
the inner side, red scar several inches length. This 
the result cut received about three months ago. This said 
have caused pain any unpleasant sensation. 

examination.—The cranial nerves are unaffected. The 
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trunk (including the back) normal every respect, and the 
sphincters are uninvolved. 

Upper wasting the intrinsic muscles 
both hands, particularly those supplied the ulnar. Loss 
power proportion the wasting. The forearms show 
moderate wasting, while the muscles above are extremely well 
developed. 

Sensation.—Sensation, tested wool perfect. Sensa- 
tion all forms temperature stimulation unaffected, but 
the response prick negative. There loss sense 
position muscular sense. The change sensation just 
described affects the whole both upper limbs their junction 
with the trunk. perhaps less marked the anterior aspect 
the left forearm, but the difference not great. The line 
junction the level the shoulders definite. 

Lower extremities.—The condition one extreme pes cavus 
both sides, with loss dorsiflexion and abduction. The muscles 
the anterior and outer aspects the leg are much wasted. 
Fibrillary tremors are frequently visible. 

Electrical reactions.—There some diminution faradic 
irritability the wasted muscles, but this nowhere absolutely 
lost, except the abductor indicis, which has practically dis- 
appeared. the galvanic current, response obtained from 
contraction not noticeably sluggish. 

The feet sweat constantly and profusely. 

There affection sensation. 

The knee-jerks are not obtained. The plantar response 
the flexor type. 


Dr. Harris.—(a) Myopathy with extensive edema 
and albuminuria. 


aged 20, first noticed swelling the right ankle when 
nine years old, and soon after the left ankle and leg were similarly 
affected. The cedema spread high the knees, but has never 
involved the thighs. This has continued the present time, 
gradually increasing amount, the left leg having been the more 
swollen for some years. For the last months has noticed 
cedema the backs the hands, and also his face has swollen 
after stooping down. the age twelve thinks the fronts 
the forearms became wasted; but has never been able flex 
the finger joints the inner three fingers either hand, the 
terminal joints the index fingers. 


PROCEEDINGS THE NEUROLOGICAL SOCIETY 143 


Muscular the whole the flexor pro- 
fundus digitorum both hands, and the flexer sublimis for 
the three inner fingers. Atrophy also both supinator longus 
muscles and the extensor ossis metacarpi pollicis, and extensor 
primi internodii pollicis the right hand, but the extensor primi 
present the left side. The extensor communis digitorum 
very weak both sides, are also the abductor pollicis, and 
the first two interossei. The right wrist cannot properly 
abducted owing the weakness the extensor ossis and 
primi. The extensor secundi powerful both sides. 

thinks his feet and legs are unaffected, and they are 
swollen with cedema that explore the muscles, but 
the extensor longus digitorum appears weak faradism each 
side. 

There wasting any muscle the trunk shoulder 
girdle, but some the facial muscles appear distinctly weak, 
notably the orbiculares palpebrarum and risorius and zygomatici. 

Knee- and Achilles-jerks normal. pains. 
Eyes normal. Enormous the feet and legs, and less 
the hands. 

hypertrophy heart. knows other member the 
family similarly affected. 

Electrical reactions.—No reaction faradism any the 
flexors the fingers, supinator longus, extensor ossis primi 
internodii. faradism weak the extensor com- 
munis, thenar eminence and dorsal interossei. Facial muscles 
also somewhat sluggish faradism. the legs scarcely any 
reaction can obtained from the extensor longus digitorum, 
though the tibialis anticus and peronei react briskly. 

galvanism, similar reactions faradism, K.C.C A.C.C. 


boy, aged 11, been gradually losing the use his 
limbs, with unsteadiness walking, and the use his hands, 
for the past five six years. has always been dull mentally 
and cannot read, though knows his letters. 

Present gait the pelvic type, taking wide 
base, knees held mostly stiff, and feet turned slightly inwards. 
There considerable rigidity the lower extremities, much more 
marked the right side, and there contracture the right 
gastrocnemius, that the foot cannot bent right angle. 
There definite weakness movements the right leg, but 
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muscular atrophy. There obvious weakness the arms, but 
the grip slowly developed. There very little ataxy the 
arms testing; but when his attention not directed his 
movements, when playing draughts, there very noticeable 
both hands, especially the right. There 
well-marked nystagmus lateral deviation both sides, and 
bilateral simple optic atrophy, R.V. L.V. 
normal. 

anesthesia. sphincter trouble. 

Articulation very defective and difficult understand the boy 
always talking through his teeth, scarcely opening his mouth. 

Knee-jerks exaggerated. Slight right ankle-clonus, and occa- 
sionally also left side. Right plantar extensor, left flexor. 

scoliosis pes cavus. 


family history any similar disorder can obtained. 


Dr. CHARLES MERCIER. 


The patient has suffered for long can remember from 
attacks severe pain small localised spot the right side 
the abdomen. The pain occurs daily and lasts for several hours, 
fluctuating somewhat severity, but mostly very severe. 
now 30, and has been obliged relinquish his employment, 
that sorter the post-office, account the incapacity 
arising from the pain. There physical sign whatever and the 
rays have revealed nothing abnormal. relative the 
patient asserts that had these attacks baby, and has had 
them all his life. was sent possible malingerer, 
hysteric, but have seen him during attack, and there can 
sort doubt its genuineness. thinks the pain worse 
when constipated, but other condition appears affect its 
severity. thinks that when can get into the right attitude, 
the pain relieved, but this evidently mistake. The pain 
not neuralgic character, nor does follow the course any 
nerve. 


(a) W., boy, aged 12, the youngest four children, has 
always been backward and subject faints,” but was well till 
September, 1906, when had series fits, and since that 
time has been unable walk. The boy has had vomiting 
and headache. the youngest four children, and two 
miscarriages occurred before the birth this boy. 

The boy well unable stand alone and 
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tends fall backward attempts walk. There marked 
ataxia. All the muscles are extremely atonic, but there loss 
sense position, nor any alteration perception fine 
touches. 

The knee-jerks are active, there ankle-clonus, and the 
plantars give flexor response 

C., boy, aged years. Has never been strong, and 
year ago was said have abdominal tuberculosis; three months 
ago taken acutely ill, headache and vomiting. has 
not been able walk since. 

The boy well nourished, unsteady when sitting and most 
when attempting walk and tends fall backward. All 
movements the eyes are good, but there slight nystagmus 
deviation the right. There optic neuritis. has slow, 
hesitating articulation. There both hands 
and slight tremor. 

The knee-jerks are active, there ankle-clonus, and the 
plantars generally give flexor response. 

During the past three weeks has improved considerably, 
that can now walk with help, and the the 
hands less. has had headache vomiting. 


Dr. Stewart.—Case bilateral extra-cerebellar 
tumours with secondary growth the spinal roots. 


male, aged 21. 

Complaint.—Deafness, unsteadiness arms and legs, diffi- 
culty walking duration, four years. 

Family died intracranial tumour.” Sister, 
aged 18, died this year from tumours growing both posterior 
fosse. One brother, older, deaf one ear. Mother and two 
other brothers, younger, alive and 

Previous till 16, when had attack 
mumps, followed right facial paralysis, which improved rapidly. 
His right eye has always looked little in.” 

Present four years ago with noises both ears, 
slight deafness, headache and giddiness, vomiting, and slight 
nnsteadiness legs. Headache and noises the ears lasted for 
two years, and then they both ceased, but patient became 
quite deaf. The unsteadiness the legs became much 
worse three years ago, and has remained much the same con- 
dition since. The left eye began look about three years 
ago, and patient had diplopia. Eighteen months ago the left foot 
began drop and became cold, onset gradual and without pain. 
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Present condition.—Mental condition quite 

Special senses.— Smell unaffected. Taste diminished right 
side tongue. Hearing lost both sides bone and air conduc- 
tion. Vision: Can read quite well; hemianopia. Optic discs 
slightly pale, suggesting previous neuritis. 

Cranial nerves (3, 6).—Pupils large, equal, react light 
and convergence. Paralysis the external recti more right than 
left. Other ocular movements good; nystagmus. (5) Sen- 
sory loss over right fifth distribution (7) weakness right face, 
especially lower; (9, 10, 11, 12) speech slow, deliberate and 
paralysis. 

Motor system.—Power fair, except dorsiflexors and evertors 
left foot, which are paralysed. both arms 
and legs about equal. Not spastic. 

Sensory system.—Diminution sensation over right trigeminal 
distribution, and over fourth and fifth left lumbar segments. 

Reflexes.—Arm- and knee-jerks brisk. 

Ankle jerks.—Right present left diminished. 

Plantars.—Right left not obtained. 

Sphincters.—Delay passing water. 


Dr. Ernest facial instan- 
taneous onset. 

D., male, aged 50, commercial traveller. Perfectly well 
till the evening January 27, 1907. When sitting fireside 
smoking pipe, which was gripped teeth and lips the right 
corner his mouth, the pipe dropped suddenly, and that 
his lips and face were weak the right side. 

February 8.—Incomplete peripheral facial palsy, 
inferior division. Diminution reactions faradism and galvan- 
ism. polar change. 

March 21.—Good recovery. Still some slight levator 
anguli oris. 


child, aged years. pathological Born 
atfullterm. fed. Began talk usual age. From the 
time birth was noticed that the muscles and 
limbs were small, and that the legs naturally position 
flexion the hips and knees with extreme dorsiffexion the 
ankle, that the toes touched the shins. Extreme muscular 
flaccidity has always been present. Cannot hold head for long, 
nor sit without support. Cannot stand. 
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has been gradually improving since birth. 

Mental condition good. speaks well for his age. Teeth 
very carious. Special senses and cranial nerves are normal. 

The bones are small and flexible. The radius and ulna and the 
tibia and fibula can pressed together with great ease. There 
marked kyphosis the sitting position. 

There extreme flaccidity all the muscles and laxity 
most the ligaments. The joints are flail-like when shaken, 
and the limbs can placed fantastic positions without giving 
any pain. The muscles are soft the touch, and cannot 
distinguished from the subcutaneous tissue, even when volun- 
tarily contracted. 

All movements can performed steadily, but there little 
power. 

There contraction the ilio-psoas, adductors, and ham- 
strings. 

The electrical reactions show marked quantitive reduction, 
faradic response requiring severe stimulus for elicitation. 

There defect sensibility. 

The superficial reflexes are normal. .The deep reflexes are 
absent. 


Dr. for diagnosis. General paralysis, 
juvenile form. 


Male, age 30. Right ptosis and right eye swollen. Left pupil 
larger than right; both sluggish light and accommodation. 
Right side face flattened; can knit his brows and whistle. 
Speech difficult, syllabic and slurring, but can pronounce difficult 
words quickly. Tremor lips and tongue. sign 
spinal symptoms. Mentally quite happy; everything 
right.” delusions grandeur. Intelligence low 
order. history syphilis. 


Mr. the left frontal region 


C., male, aged years, admitted the National Hospital 
under the care Sir William Gowers. 

Family history, unimportant. 

Previous accident, July, 1905. Unconscious 
for few minutes, then dazed for hours. fracture cranial 
bones. October, 1905, began suffer from attacks transient 
amblyopia, lasting moment first only one two 
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day occurred, lately dozen more. Vision has been failing 
for reading. diplopia. The attacks blindness increasing 
duration. For six months more less constant headache, frontal 
and bilaterally equal. Has never had any sickness vomiting. 
Considerable loss memory during the last three months, both 
for recent and remote events. Some loss orientation. 
change temper affections. Constant drowsiness for the last 
two months. 

admission, well-developed, healthy-looking man. Sleepy, 
but easily roused, and always clear his cerebration. Frequent 
attacks blindness. Considerable frontal tenderness percus- 
sion, more marked left side. fits, aphasia, confusion 
words. Smell defective both sides, greater left. Visual 
acuity right, left, Optic dises: well-marked double 
optic neuritis, with wrinkling retina, changes 
visual fields rough test. ophthalmoplegia. facial 
asymmetry weakness. difference range power 
voluntary movement. Fine tremor left outstretched arm. 
astereognosis. Topognosis accurate right 
and left. objective alteration sensation. Double plantar 
flexion, ankle-clonus; knee-jerks present and equal. 
sphincter trouble; gait normal; ataxia; vaso-motor 
trophic changes. 


THE following cases were shown the meeting held 
December 1906, but the reports arrived after the synopsis 
was printed 


Dr. Parkes question chronic internal hydro- 
cephalus the adult. 


The patient, Annie S., Russian Jewess, aged 30, robust 
build, and used enjoy good health. illness began two 
years ago with pains the head (chiefly the right occipital 
region) and noise the right ear. She seemed recover, but 
the symptoms returned after two months’ interval. The pains 
were then continual they affected her forehead well the back 
her head, and were associated with vomiting. About this time 
there was temporary diplopia. For the last year and half she 
has had vomiting, but has gradually become almost blind. 
Amongst her symptoms, besides the pains the head, are 
feelings twitching the muscles the right side the back 
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the neck; (formication) the head, shoulders 
(especially the right shoulder), hands and feet, and constipation. 
She has never had convulsions loss consciousness. 
enlargement the head had been noticed. She has been married 
two years, and has one child, who one year old and living and 
healthy. miscarriages. There history nervous 
diseases the patient’s family. Her mother, who living and 
healthy, never had any miscarriages. the present moment the 
only objective signs disease the patient are those connected 
with the eyes, namely, double optic nerve atrophy with traces 
preceding optic neuritis. She can still see little with the left 
eye, and there divergent strabismus the right eye. There 
perhaps very slight exophthalmos. natural. 
ankle clonus. Plantar reflexes not obtained. Kernig’s sign. 
Sensation natural. Examination the thoracic and abdominal 
organs and the urine, shows nothing abnormal. There 
fever. 

The case was demonstrated Dr. Alfred Fuchs October 
18, 1906, the Gesellschaft fiir innere Medizin Vienna, 
probably example chronic internal hydro- 
cephalus the adult. that time blowing sound the head, 
synchronous with each cardiac systole, could heard not only 
the patient herself, but with the help auscultatory 
the doctors examining her. The sound could 
modified pressure the carotid artery jugular vein. The 
patient still frequently hears this noise, chiefly her right ear, but 
since she has been under observation the German Hospital 
has only one occasion been heard the house physician. 

Intermissions the symptoms increased intracranial pres- 
sure are known occur chronic internal hydrocephalus the 
adult, and may long duration, even persisting for several 
years. Dr. Weber thinks the history and present condition the 
patient can explained supposing that she has chronic in- 
ternal hydrocephalus, present quiescent, but with acute 
commencement two years ago. 

the case really one hydrocephalus, the commencement 
may have been due attack ependymitis basal meningitis, 
other causes, and Dr. Weber would prefer not speak 
cephalus the adult, which recorded some years 


Weber, Internal Hydrocephalus the Adult, with Remarks 
the Origin Hydrocephalus,” Brain, 1902, vol. 25, pp. 140-163. 
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ago, ependymitis the fourth ventricle was discovered the 
post-mortem examination. worth remarking that the present 
patient shows special idiosyncrasy regard the effects 
quite small doses alcohol, such has been recorded chronic 
hydrocephalus the adult; but when she stands 
sudden change position the body) she often thinks that the 
pains and noise her head are worse, and she sometimes feels 
giddy. 

regard the pains complained the the head 
and the feelings the muscles the neck, must 
that spinal abnormalities may associated with hydrocephalus 
the adult. Thus, the necropsy who 
had gradually become completely blind, showed one 
internal hydrocephalus associated with 
dorsal syringomyelia. 


respiratory muscles, and the wpper extremities, which 
the condition had existed more less for ten years. 


The female girl, S., aged 17, with 
respiratory muscles, accompanied gesticulatory spasms 
the arms and hands. From time time the face con- 
torted and the tongue suddenly protruded, and violent head 
noddings frequently occur. times the legs also jerk. All the 
movements are said cease during sleep. 

There history attacks the same kind choreiform 
movements since the age when they were said have been 
started seeing another girl with St. dance. The move- 
ments continued and off, with intervals month, the 
age 12. There was history hysterical fits paralysis. 
She was admitted the National Hospital the age 12, with 
jerking movements the head, face, and hands, which were 
described the notes functional She had barking 

cough that time. The general health seemed good. The 

reflexes were normal. The treatment that time had consisted 
isolation, rest, and milk diet. The movements disappeared, 
but, after she had been allowed sit and read book, they 
returned. 

The movements and gruntings have persisted, with occasional 
short intervals improvement, ever since, five years, and 


Deut. Zeitsch. 1893, vol. 94. 
This the amended report the case described Brain, vol. 29, 804. 
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during the past year, spite treatment, have become gradually 
worse. The patient sensible enough, but her schooling 
course deficient. 

Apart from alleged St. Vitus’s dance her sister’s 
child family defect has been revealed. 

C., boy aged 17, affected with much the same move- 
ments the preceding patient slightly less degree—spasmodic 
jerkings the muscles respiration accompanied sudden 
twitchings inwards the arms and sometimes the legs. The 
face and neck are not involved. The movements cease during 
sleep. 

The history dates from fall the age years. 
was going school when another boy tripped him up, and 
struck his forehead the curbstone. superficial scar now 
visible the middle line the roots the hair. got and 
went school, and the movements (for which was caned) 
came the same day; they have never been completely absent 
since then. Probably the fright the accident determined the 
movements, for has never had any symptoms pointing 
cerebral injury, and the intelligence fairly good. 

the age went into the West London Hospital for 
the jerkings, and soon afterwards was laid with 
all over him for ten eleven weeks. times has acted 
porter wine store, and the twitchings are better when 
work. Twelve eighteen months ago the jerkings became 
suddenly worse, and while was the Westminster Hospital 
the barking noises that made were loud that had 
isolated from the other patients. Now only soft expiratory grunts 
can heard. 

The family and previous histories are negative. The patient’s 
hands are very blue, and his finger tips enlarged but there are 
signs cardiac pulmonary disease. 


History.—J. W., aged 26. June this year was 
work shovelling earth out the bottom drain nine feet deep, 
and pitching the earth over his shoulder (left) the surface 
with one heave, instead doing two stages. the end 
one such heaving effort felt sharp pain the top the left 
shoulder, and has noticed some weakness ever since, and the pain 
has persisted, especially movement, though has remained 
his work, until two months ago. 


the full report the case mentioned Brain, vol, 29, 809. 
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Present now atrophy the lower and middle 
portions the left trapezius, the scapula hanging somewhat 
higher and further from the spine than the right scapula when 
the arms are hanging the side. The upper portion the 
trapezius quite normal. weakness the deltoid, spinati, 
latissimus, pectoral. opinion the rhomboids and levator 
anguli are unaffected, also the serratus, though the 
surgeon who sent the case considered the rhomboids and 
levator anguli scapule paralysed also. 

reaction faradism middle and lower trapezius. 

Diagnosis.—Traumatic neuritis branches anterior divisions 
the third and fourth cervical roots the trapezius due 
violent contraction the levator anguli and scalenes. 


Writers Articles and Clinical Cases” are supplied 
free charge with copies reprinted the form which the 
paper stands the pages “Brain.” reprints are required 
pamphlet form, with wrapper, title page, &c., and re-numbered 
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post free. 


those who are not members the Neurologica! Section 
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Dr. Jung wishes state that Dr. Veraguth, 
Zurich, first made known him the value the galvano- 
meter measure psychical stimuli. was after this 
demonstration Dr. Veraguth that Dr. Jung began 
experiment his own account. 
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